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_ -, This training manual for a secondary-postsecondary '
level course in light frame construction I is one of a number of \\\\
zilitary-developed curriculum packages selected for adaptation t»o ’
vocational "instruction and curriculum development in a civilian
setting. Purpose stated for the fifty-five hour course is for ,
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The National Centeg tor Research in
Vocational Education’s mission is to incrotise
the ability of‘diversd agencies, institutions,
and orgamzatsqns to.solve educational*prob-
lems reiatmg to individual carder planniry,

preparation, and pragression. The National
Center fulfills its mission by:
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¢ Generating knowiedge through research ¢

e Deveispmg educatecnai programs and
. products
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D

o Eva@ugmg individual pregram needs

and outcomes ° 0

e lrvstalling educatsona! pregrams and
pmducts ‘

¢ Operating mformat:on system& and
services

. Conduc*sng ieadership devefopment and
training programs S
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Education ‘
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an activity to increase the aceesssb:hty of
military’developed curriculum . materials to
vogational and technical educators.

IR
~ This praject, funded by the U.S. Office of \

[~

Educatm{i, includes the identification and
acquisition of’ curricutum materials in print
. form from the Coast Guard, Air Force, _
Army, Marme .Corps and Navy

Access ta military curriculum matersats is
provided th ugh a “Joint Memoraadam &f
Understandihg” betwebn the U.S. Office of
Educatipn ad the Department of Defense (

The acquired materials are,rewewed by staff
and subject matter specialists, and courses
deemed applicable to_ vocational and tech-

" nical education are seiected for dxssemmat:on.

The National Center for Reseafch in

“Vocational Educi on is the U.S. Office of

Education’s designated rebreséntative to

‘acquire the materials and conduct the projeét

activities. ) :
-~ . %

Pfo:ect Staff: - ‘

Wesiey E,Budke, Ph.D,, D:rectcr :
Nationa! Center Ciearmghéuse ,
Shirley A. Chase, PHD. '
Project Director

»

What Matenals
Are Avanlaple” _s,;.-

R

*

One hundred twehty courses on m:croﬂche
(thirteen in paper form) and descriptions of
each have been provided to tha vocational
Curricufum Coordination Centers and other
instructional materials ageans for  dissemi-

nat:on ’

/ .

. .

Course mate\nals include programmed
mstruct:on cumcutum ‘outlines, instructor
guides, student ‘workbooks and {echescat

manuals.

r

Agriculture .

‘ Aviation

. Building & .
Construction

s Tradés
Clerical
Occ&paﬁcﬁs\
Commumcat:ons
Drafting
Electronics

*

N

Food Service
Heaith ‘

<A

, ~ The 120 courses represent the following
sixteen vocational subgect areas:,

.

Heating & Air

. Machine Shop
Management &
Superv ision

-~ Meteorgiogy &

.

. Navigation

“ Photagraphy
Engine Mechanics  Puplic Service

. Conditiening -

h

The number of courses and the subject areas
represented williexpand as additional mate-.
rials with applicatiop to vccatconaiiand :
technical education are identified and seiected '

for d:ssemmat'on
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Bowaan These

Matenals Be Obtamed"
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Contact t
in your region for information on obtaining

materials (e.g., availability and cost).

> Curriculum Coordination Center

They .

" will respond to your reqgest directly or refer

you té an ipstructional materials agency

g.!oser to wu

wy ¥

EAST &NTRA&
Rebecca S. Dcugtass
Dxrectar

100 North Birét Stieet ’

Springfield, Il 62777
217/7820758

-

MEDWEST

, Robert Patton |
- Director

1615 West Sexth Aﬂ

405/3?7 2000
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v
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" NORTHEAST .
JosepheF ially, Ph.D.

Director -,

. 225 West'State S-tteet* )
Trenton, NJ 08825«

609/292-6562.

NORTHWEST

-~

Wijiliam Danieis
Director
Building 17
Airdustrial Park

- Olympia, WA 98504
" 206/753-0879

'SOUTHEAST
. James F. Shilt, Ph.D.
. Director

_ Q,URmCULUM COORDINATION CBHTERS

- Mississippi State Unsvers;ty
Sthiwgter, OK 74704  “Drawer pX
Mississippi State, MS 39762

601/325-2510- ~°

-

WESTERN <

-
f

Lawrence F. H, Zane, Ph.D.

Director, " h

1776 Umvemw Ave ¥

Honolulu, H!' 86822
. B0B/948-7834 '
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The military-developed curriculum materials in this course
package were selected by the National Center for Research in
Vocational Education Military Qurriculum Project for dissem-
ination to the six regional Curriculum Coordination Centers and
other instructional materials agencies. The purpose of '

- disseminating these courses was to make curriculum materials

developed by the military more accessible to wocational
educators in thd civilian setting, °

The course materials were acguired; evaluated by project

staff and practxtmmrs in -the field, and prepared for

dissemihation. Materials which were specific to the military
were deleted, copyrighted materials were either amitted or appro-
val for their useé was qbtained. These course packages contain

‘aurriculium resource -materials which can be adapted to support
vocational instruction and curriculum development. )

/ . A N

-

dvt d

9

LL4



Mogd Ny

Uneted States Navy,

:

Qevslagnumnt anad

Tagem Audences:
" Grades 10-eduit

Occupationgl Aren . -
Bunding and Construction

L

Prin- F;ng.‘
225

Cost.

$4.50

Avalsdiiny:
Mot tary Curnicutum Project, The Canter
tar Vocationai Ecucavon, 1980 Kennv

Harvdours
Fana
Maierals
Awlwo Misuals

Re , Cotumbus, O 42210

Instructional Design:

Reyeuewr Dates -
© Jaruary Y978
5
£ . -
r
\
A
X % 1
3 i
{
: =
-~ i
. - . E 5 g i .‘ |
— = {
5 2 £ g%,
. g - §A :
8 ; 3% 33
Contents > bk X G2
. o ] — s
Umt 1. 1 -introduction
TS Satery , )
——— e y— | e e
Urit 1 2-Advance Light Frame Structures
e e .
-2 Traner Younted Saws L
o - e
. 12,2 Roopt Framung Plan .
L - — . . - (RN S A
A Y
1.2.3 Common Ratters .
1.2.4  wip and Vatiey Ratters - e l
1.28  *ip and Variey Jagks L
1.2.6  Root Truss Construction .
\ .;.g.?‘ Starr Zorstruction *
12,8 Coure Summari2aton (]

[URPNPY

P UOU— S—-

Y
; -
s et —t
. ' !
® Materals are «ecammmﬁod but not prm&dgd,
‘ Q !':s mommm
: E lC .
.y . -~ ]
. f . R . &

4

D U N Y S A

— Ay -

PRV S

L i -
IR I
| | 18 g
gzl LR §
i3 =§ HAEEEHE B
&3 & &%) ¥ | g sF T
! * - ~
P =
i R
i s ! 5
el e . B
Lo . >
| |
i |
.} 1 4 pof
QX * } ®
. !
-
* | * ]
. ;i » .
T
e | L .
— |
oJf_ 4 .
_ ;
L. Qf * .
:;o L T - )
:
L I
b
E
%
i

‘Expires July 1, 1978

(Y




X . ; prac
¢ .n N o . and Y - < - . ‘é * ‘ < LY _—
y ™ ' : . r . Lo 7 . o . i
. ; . o i N T e .t -~ - f . ’ J *
. ‘* o : i . - . . . .
2 r ) 4“. ’ <. . o e <. L . : ‘ . : ¢
.—_——.‘ . h—«dl —'«m- .-‘ - ‘Q ! o i “" ‘ T - - - : ™ §
tuuru Pmnpncm . C s T . St -~ ! oo
- R . C . e . ¢ - - .- ¢ R
i : . * N B ’ . ' - .
* Students comoiet (ng this 1Nt course wil be abie to interpret,.construction drawings for e lavou’ of frame members tor service type stans_ and -
alt tyows of ratrors. Thev will diso \ear1o set uo, operae, and parform oodrator's maintdnance oh traMer-mounced saws. The course preteguisites are =
Applied Butlce: \Mathematits and Light Frame Constriction 1 (3-11}, Course materiais are p:avidnd;fog both elatsrCom snd shou use. The coursg
Jivilled 1nt0 twe umits, The furst sgEton of Unit 1.1 war “eleted  cause © deals with the rinhm((; ¢hain > _ammang and specific mmm&s vepdures,
T The rcman:inq wgnbns aré Suetm:‘fm vOCational program us. ‘ . . 4n . : o
. . Y , .
&nit LT < iRroduction containg 3 thrty munute ledson on satety-brocedures, . - . - -
Unit12 < _ Advance Light Frame Structures conrains BIGNT s6ctiONg covering tifteen Nowrs 31 Classroom M truction and 1oriy-twe haur !
',' o shop nstryction, ' , . e ) .
: S o ' . Q L W
EEEEE-X3 - Teailer Mountes Saws ¥ hour classroom, 2 hours shopl ' . : . C
! .27 -~ Roof FramingPan (1 nour clageroom, 3 hours shop) - d '
‘ 1.2.3 - Comman Rafrers (2 “ours classroom, 2 toyrs shapl ' : \ .
s ~ Hip and Vailey Rafears (2 53ur classrcom, 8 nours shop) - € . ’ .
B < 128 ~  Hpand Valley Jacks {2 howurs classroom™, B hours shopl & Y . .
R X - S Roof Truss Constructon (2 hours classroom, 11 hours shop)
1702 S Stawr Construction (2 hours classrtom, 4 hours shop) "
1,28 ~ Course Summarizstion (1 hour ¢'assroom. 4 hours shop! - . : s

N s . R

~ The courte 13:m0g Manual containg bots feacner 9na student materiats. The teacher materials include Nstructions an “ow 16 use Nstrucior guide sections
Tand.the guthine of nstruction, I alsa contains Iraning objectives, texts, references, tools, equipment, matetials, trarning aicds and raining arg -rcxunmﬁn, ane
17 quthine of mytructhion. The Juti ne of instruction SANtaing 1he lesson plans for 2ach seEhioNn with an outhing of activiLiek f0r the instr ucton nned the . "

<

X
-4
students. Job sheets are Crovided as stugent hardowts and incruae refergnces, toois end equsdment. and %rocedures for gerforming the tasks, .
- e . ' . . . : . ¢
. : } .
- The text recormmended -« 3 Navy traming manua!, Suider,3 & 2 NAVPERS 10648-F. The fequired chapers yre provided A secong texr 5 produceg
§ SOMmercidity Tnd v mor rovided. Two commersial refmrances are giso g-ven, Tha toliowing films are Suggested ¢Or use but NOT Provaduy, »
GIF 00! Tra Gift ot Lite : .
MN §710C Bunding Technigue—Framing, Rafter Prindiptes and Commaon Rattars ) ' .
MN 67130 Butaing Teennique~Framing, Hip and Vatley Rafters . .
MM BTOF Tuuaing Teehmique—Fundamentats 9f. Star Lavout . -
. . . ‘ Iy B k4
A'iist Of sugge 180 transoaencies s aiso nctuded, ’ ‘ )
. ] t
' . $
.
S -
: 1 : .
- .
. ) ' 4
k ' I 1 s
: . R N o - —_
™ CEWTIO MO vATOmAL KRKANCR . A\ . -
O ’ - .
ERIC . - . -
N I , : . . _ .



A mad - . £ L ]
! &7 ;
: .
N
B .
«
o .
N L] Y
. - te .
27 K
‘i" . .
+ - @
- L3 ¢
N *
e .

¥.
“.F iy R
PR
| -
R N 'I;Q#Q
K . 1o
] :/'
[
./
it i

| < r <
st / Y _

o

»"
&

L. Lo
e i . -
£ *
i
F -
;
- t
¢ . *
IS
.
\
N *
L]
i
: o
.
-
-
. ¢
« .
.
.
. '
.
k] Fs
g
3
; ‘ '
v * N
D w
X .
- P Id
.
ES
l-‘

- BUILDERS, SCHOOL -

L . Lo e

oy

1 r

&

-

- ) L

-

.
LN

. .

.-

.

& a

]
‘ =7
L

JANUARY. 1978

&

o

. -

B

-

1502 Light Frame ‘Construction 11~ -

-

I-/

iy

€

A

SPECIAL CONSTRUCTION BATTALION TRAINNG ,

L



. CANNTY T

&
S~y
¥

s

COPY OF APPROVED LETTER. . =7 . ., . .

RECORD OF CHANGE PAGE . ... . . . . .,

~*TLE PAGE .. . . ..
.. - /
HOWOTH UE INSTRUCTOR AUTDES L L
CCURSE DATA PAGE . .. e e e e e
UTTINE O CINSTRUCTION . %L . L . .
. ¥ . *&.

AUTLINE OF TRADGING OBJECTIVES . . L . .

CTEXTS v L L oL L L,

canm e e
it LA

"REFERENCES, . . . . . . .

ANNEX TI1 TOOLS AND EQUIPMENT . .., . .

4

ANNTY IV

“IRAINING AIDS . . ., . ., ., .
ANNEX Y TRAINING AIDS EQUIPMENT . . .

CATTER SCHEDULE o . . L . . .

¢ . TABLE OF CONTENTS

- ¢
§
\
i
[y
. - . [ ] L] . . . -
.
£
. L3 . . . 3 . . . .
. . . . . . . .
. . . . . . .
-
4
. L] . L * *
n
-~
. . . - . . .
- . -
. . . .
. ! . - . . L3 .

. . . . . .
L3 L] . . L3 L3 . L
* . . - * .
-
£~

[

A-I-1

A-II-1

. . LI . L] . - * - € - - A‘III~1\

A-T7-1

A=V-1

A-VI-1

~




L . ¢ TITLE PAGE

! | ) © TITLE: . SPECIAL CONSTRUCTION BAITALIGN TRAIRI&G COURSE 150.2
I T LIGHT FRAME CGNSTRQCTIGK II )

LOURSE N’UMBER SCBT 150
COURSE LENGTH: 55 itours

» s

TAUGHT AT: Naval Construction Training Center, Port Hueneme, ’
California 93043 7

Naval Construction Training Center, Gulfport,
Mississippi 39502

.+ CLASS CAPACITY: Maximum - 16 .
’ Minimum - 8"

INSTRUCTOR REQUIREMENTS PER CLASS: Class: 16/1
‘ Pract: -8/1

COURSE CURRICULUM MODEL MANAGER: - Naval Copstruction Training Center,
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The pages that follow the "Information" and "Outline of Imstruction" .=

pages dre the Bodr of the

" three columns; the column

*instructidh required by ch
14 for Msting tAas. . uc:..
portionm of the -leason: and
nctivity that corresponds
[rstructor crgativity {n d
and training aids to meot
saduld be u:ilizeg\and nst
student commencs pertainin

the lesson.

-ttt

instruction guide. The pages are divided iato
on-the letr ingludes the ocutline of

e objectives of the lesson: the center column v
AAvdvity that corrvesponds to the particular ‘
_the ‘right- hand columngrontains student °

to thé particular portion of the ;easgs
esigning leavning xerciaea,};aehniiﬁ Ty _—
course objectives chn eshance the lasdon and -~ ° -
2d in thes eppropriate columm. In additdon, .
g to updaﬁiﬂé, additions, delations, etc:,

f.&,g _" . , . B

- «

' to ehe lesson'q&oulq be engouraged and noted for contigual reVisiqn;of
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- Instructer é&i@ﬁs (1:G.'s) are provided for each topic. They
include supporting inatructional material and aids identified by the
topfc numbér and.a letter-code designation. The -lagter codes used in

) .. : HOW TO USE rﬁﬁnsmﬁ@x GUIDE
R . \ - -

: .{ AS ~ Afsigngenﬁ Sheet PE~ Performance Evaluazipe
\ o CN - Class Notes . _ ;§;_~ Programmed ‘Instruccion
o ' -~ DS - Diagram Shee:—b ! S - Problem Sheet
. EG o' Evaluation Guide .. .FT - Pretast
- FIV - Final? esr .+ T = Test .
ISp~ info ioa Sheet . ) TR - Transparency
- IS - Jgb-Sheet ' . wS - Work Sheet

P w08 -fOper§§i§n Sheet® + .

; ine imstructor, guides are intended to Ve used 38 master lesson

Plans, but: subjece %owever,_:o personalization by the ina_vidual ) .
inscruttbr.-o?ﬁ?‘instruccor shoul'd study and. refer to the listing of /
rererences, mMaterials and aids given in the appropriate entlosed

innex’ when annotating the instructor guides., -

The first page of each instructor guide contains the following

*nocional information. ' .
. M \ Q

1. Topic of lesson.

<. Average time in periods (class and practicaﬁ).

3. Instructional materials such as :ekts, refe:énceg,
equipment, tools, training sids, etec.

. : 4

4. Instructional aids such as job sheets, ﬁkn&ou:s, etc.

. 5. Enabling objectives (see section "Outline of Training
8 © Objectives" that follows). . | ( Co.

6. Criterion Test.
7. Homework assignment,

The sacond page 1s the "Outline of Inatruction"” page whereby each
B

“{nstructor will develop an appropriate introduction for esch topic that
will: (1) create interest; (2) show the value of the topi¢ to the student;

(3) relate the topic to previous and future topics in the course; and

(+) communicate the learning objectives to the student. Well prepared
lesson introductions can provide direction for student motivation and

establish readiness for learning. '



T S

] :\ "c:‘:c\—
.
: ‘ OUTLINE OF INSTRUCTION
TOPIC Unit 1.1 CLASS  PRACT TOTAL - .
Int~oduction I | -
w o -
1.1.1  Orientation LT < 1.5 0 1.5
1.}.2  Safety 0.5 0 0.5
® .2 o 2
. L~ - $
Unit 1.2
. N ‘l‘ i
Advance Light Frame Structures 'é
.2.1 Trailer Mounted Saws . I ¢ 2 . 3
.2.2 - 'Roof Framing'Plan i 1 3 e
.2.3 Common Rafters & N 2 4
2.4 Hip and.Valley Rafters - d . 8 10
.2.5 Hip and Valley Jacks 2 8 . 10
J1.2.6. Roof Truss Construction s 2 11 > 13
.2.7  Stair Comstruction 2 4 Y g
.2.8" Course Summarization e 6 3
o ‘ 13 42 ' 55
* Total periods classroom: 15 - P |
* Iotal periods practical: 42 -~
Total hours for course: 57
Total weeks for course: 1.9 weeks _
A ‘ . & .
* All periods represent 60-minutes of actual instruction. - $
: R h £
"\ e . ‘.*‘
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COURSE MISSION: To train #elected Butlders in in:e%ﬁrc:ing,éenstruc:icn
drawings; duveloptng‘d roof framing plan; laying out, preparing nnd'\
erecting of scairs, and a hip and.vallay reof frame; and in operating

And perferming operator's maintendnca on a trgiler mountad sav,

.

PERSONNEL AND RATING ELIGIBLE: 4 thyy E7. o \
¥

JBLIGATED SERVICE: Nome | , T
NEC EARNED: »N;ne _ | @

FHYSICAL REQUIREMENTS: None { .
SECIRITY CLEARANCE REQUIRED: None s IS | O
"‘\a'asuqiigzm TRAINING AND/OR BASIC BAT'I‘&;.R; SCORE mmxﬁ:’ 100.2 _ T

Applied Buildéggxa:hemacics and 150.1 Light Ffame;Consﬁruction._I; '
BLATED TRAINING: Néne 7 ° L | . e
h o

“OLROW-UP TRAINING: None ‘

.;RAEING‘wglcaz PACTORS: Performance of tasks :hréughout thes course will

e strictly on a g3o/no 30 basis.
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‘' Topic ¥.2.2 ROOF FRAMING PLAN . B '~ . Contact Hours: &
™ : | . L w T
Enabling Objectives: Upon completion of tM# tdpic the student will be able " -
te interpret comstruction dr g8 such as floor plyrs, elevagion 'drdwings -
. and sectforal drawing- in - «velPping a roof framing plan % : intexsecting

roof by following the procedures:outlined in Job Sheet 'SC2T 150.2 BU JS 1.2. g
2.1, "Roof Framing Plan". The roof framing plag will be drawn to scale
»  ind will show the types and quanxity of roof framing mnembers needed for the "
. completion of the roof. framing project. The outline of the building will . .. '
he drawm to within + l/laiﬁéall'rafkers and ridge Jines will darkened,
and all Sorners of the building will be‘alghaheticaiiy Yesfgnated. C

2

-
N

TDP iC 1 :‘2 . 3 ComP? o o ’ 2 ~ C f . . Co‘&:-act xeurs : ‘,“:\& -

L3

oy

. . - o ,
Enabling Objectives: U Egcom§f§£ion J% thisstopic the ségden: w%ill be abla.
to {nterp¥et the recef Aaming plan and construction drawing for ‘laying out, {
preparing and erecting commop rafterd by following procedures as outlined t
in Job Sheer SCS3T 150.2 BU J§.1.2.3.%, "Laying Out Common PRafters". The = ..

. prepared rafters. f11 te withig + 1/8" of the specified length, the lumber
left above the bird's zouth,wiIl be wighin 2 7/16" to 2. 9/16", and the
;;;ter will be set with the cyown up. A job sheet will'be provided to the
stwdent. ‘ o '

Topl: 1.2.4% HIP AND VALLEY RAFTERS B B " Contact Hours: 10

‘Enabling Obiectives: tpon complé:ia; of this caﬁic the student will be able .
to {ntérprec the rsof framing plan and construction drawings for laying out, T -
“reparing and er::fing hip and valley ra‘rers By following pgigedures as oui-

i gy
-

lined in-Job Sheer SCBT-150.2 BU JS 1.2.4.1, "Layfng Out Hip \and Valley N
Rafters". The prepared ﬁafters will be within + 1/8" of the specified length,

the side cut will Se witHin + 1/18Yof the specified angle, the lumber lef. -

above the bird’s mouth will be within 2 7/16" to 2 9/16" at the cormer of )

the huilding, and tHe rafters will W& laid with the crown up. A job shee. I

will be provided to tHe student. WA
B Y

-

TTopir 1.2.5 HIP, VALLIY AND CRIPPLE JACKS - Contace Hours: 10
: o I :

inabling Objectivea! Upcn completicn of this tooic the student will be able
te interprec the roof framing-planfénd construction drawings td:);aying out,
“refaring ond erezting hin -ralley gnd cripple .- s By fellowing procedures.
as outlined in Job Sheet SCBT '150¢23U JS 1.2.5.1, "Laying Out Hip, Valley

and Cripple Jacks". A job sheet will B furnished to eac¢R student. * The !

»T

hip, valley and cripple jacks will be within +.1/8" of the speciffed length, .
the side cutis) will be within + I/16" ¢f the gpec’‘fed angle cut, the lumbeE .
left’ abeve the bird's mouth will be witnin 2 7716" te 2 9/16", and the rafters .
will be laid with the crowm up, . e : ' R . ,
o Pyl ‘
3 ' ’ i
v { -
i - ” o 2 .
f- RS - N g - . i

i
1

A ]
Son

1

a2
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: - LS OUTLINE' OF TRAINING OBJECTIVES
Y \ '. ~ . p - .

~unte 1.1 NYRODUCTION % » ~ Contact Houzc:
Terminal Ohjectives: pon, cafpletion of this unit the atudent will have -
reported to the Builder School and received tha-school orientation and .
safety procedures required to ~omplete the amsigned course of inatruction
as a SCBT, gtudeng,. ' ‘ o

- & - ) ..
A

N L
#Topic 1.1.1 CRIENTATION . V Contact Hours:
B ' Q 2 - ' . : N .

Enabling Objectives: Upon coupié:ion‘af this topic the student will hava
reportzd for the course, and answered .questions pertaining to kep points
on the organization, mission and regulations.of NAVCONSTRACEN. = . .

Topic 1.1.2 SAFETY S | Contact Hourzs:

Enaﬁling Obfectives: Upon' completion of this fapic the s;udehé wiil be
able to report accidents or fires and state the safety prac:icge that eill
be enforced In the *schopls L

13

.

. Unit 1;2 ADVANCE LIGHT FRAME STRUCTURES . Contact Hours:
. Terminal Objectives: Upon completion of this unit the stddent will have
- mes all the requirements of Personnel Readiness Capability Program, skill
- level 150.2, "Light Frame -Construction II", invaiving: interpreting .
' construction drawings for tiie’ Iayout of wood fras members for service-type
s:ﬁirs. and akl types of tafters{‘and setting up, operating and performing -
- operator’s. maintenaice on' the trailer mounted save. The light frame struc-
", rures to be erected and the tasks involved with the trailer mounted saws
are to be done by following the procedures and nesting the specifications .
as stated on the job shéet. o
. w0 SHEEbs

.

Tosic 1.2.1 TRAILER MOUNTED SAW ‘Contact Hours: 3
& .

: . Enabling Objectives: Upon completion of .this topic the studemt: will be
e . able to set up, operste and perform operator's maintenance on the trafler
: mounted saw, including the prize fover hy following the procedures outlined

o "in Job Sheet §CBT 150.2 BU JS 1:;2.1.1, "Setting up a Trailer Mounted Saw'.
. , A job sheet will be set-up stable and reasonably level, & prestart check,

‘ i.e., checking oil, watér, fuel, €tc:, will Be conducted, and the geaesrator
.will Be started and stopped.. The machine will be secured with its mester
switch and load switch {n the off position, the mechine and work srea

s around the machine will be swept clean, zll door panels will be closed and
o if saw covering s available, the saw will be covered.
f ; . N - . ‘ : |
S | . . !
‘ ) 260
f 3
\ . ) - & :
- - 3

. e
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| TEXTS L. | L ‘ )
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1. Builder 3 & 2, NAVPERS ‘0648 -F. T

2. Framing, Sheathing and Insulationm, Dellmr ,Pu‘bush.ers‘ Inc. .
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‘. ~ Tortc 1.2.6 ROOP TRUSS CONSTRUCTIDN , .Contact io.ps. °

LI
: Enabling Objectives: Upon completion of this topic the student will e a8 ‘v o
-9 .to interpret cotstruction drawings for laying out and setting up a tempiece
ot for roof trussek as outlined in Job Sheet 150.2 BU S 1.2,6.1, "Roof Truss
- . Construction". a job sheet: will be furnished to the student, The com-

pleted template manulictured roof tyuss will have the length upper chords
to within + 1/4" of u? spegified length and with the -angle cut to within
1/16" of the specifie anglé; the lower chord to within + 1/8™ of the guan
. and the angle cut to within 178" of the specified angle, the king pnse ¢
- within 1/16" of a snug £1¢, the angle cut(s) of all web members zo within
: - * 1/16" of the specified angle; and’the crown of the cb;rds up.

Topic 1.2.7. STAIR‘CGN&&UC‘HON v - €ontact Hour:; o '
o . @- , :
Enabling Objiectivess Upon compietiontof thig topic the student will be
. able to :alcuﬁg:e the number of :8L€ps needed for the £l4ght of stairs .
A, and the height of d§ch riser; and be able to vlayout a pair of stringurs
- for the stairs by. following the proceduies ourlined 4n Job Sheet SCBT
150.2 BU J5 1:2:7.1, "Laying’ out Sta{r Stringers”. Tue-calculationrfor
"the héight of the riser Zust be within + 1/32" of an inch, the total heighe
' marked off on the story pole must bezwithth + 1/8 of gn inch'to the desire
? " height, the layout work on the Stringeg must show tread allowance less the

} o thickness of the, finish floor materials and the stringers must be taid with'
v the crown up. . co . -

a . : . .

Topi{g¢ 1.2.8 tCGURSE '_SU&!@.RIZATIQN 5\ ‘ L Contée{:: Hours: =« o
e £ - : - \ A . - .
~~ Enabling Objectives: Upon _cenfletien of this topic the student will have
T, s reinforced his ability to {den. 1fy by nathing all the framing members in
accordance with the texts ss the members -are pointed out by the instructor,
: * The 'student will algo have reviewed thesmethods used in the erection of the
¢ - © light frame dtructdres e’ch structura; is torm down. The dismantled

framing members will be Glear of all nails and be nestly stacked, ©

. - R ¢ -
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9QG szlo-oo-zai-35§§'

KF

.70k 5210-00-5&5—5615

L

iy
9QC 5210~OO—2¢6—2576 )

9Q6 5116-00-827-*079ﬁ

Claw Fbr. Gls. _ *

ECQ(
- ¢ \ L2l .
AMNEX 111 .
INOLS,  EQUIPNENT AND MATERIALS
TOOLS : . . .
FSN MFG N0. LeM R
. 9qc sizo—oo-ssz—saas |

Hammer. Hand ‘Carp 16 o%. 16 ea

. S
Tap .aasu:e Flexible N Me:ric 16 ea
10 £t English

Square Conb 'Mach 12~ ' 16 ea,

Squara Carp 16 x 24 Sta Stl 16 aa

st C:asscuc 8 Pe 25 1g Stn Stl 8 ea

WG 5210-00-204-7561 Bevel Sliding T 16 8 ea
190G 5210-00-273-9793 ‘chalk Line-Reel o . boea
9Qn.§sxo-oo+283-0619~' éﬁgik Line Marking Powder White 12 oz
IDL 8415-00-178-7527  Aprom Nail 2-pockat Leather 16 ea
. ‘ - w/ Web Belt . :
9QG 5210;00—926-5630 Level 2‘Plum)28§ Alym 'L.; 4 ea
9QL 6675-00~190-5864 Trisngle 45 D 12 l ., 16 ea
G 7510-00-161-8675 Crayonm Lumber Blue' ° 1 doz. |
| “Pencil ‘ _
82016 Saw Cire Port Elec Bin. - 2 ea
EQUIPMENT: | ~ .
1. Sawhorses .

2. Trailer mounted saw iincluding' prime movez.

‘MATERTALS :

1. 18" x 24" paper.

% -

-
+

Oﬂ,;23

EXT.

LosT  COST
2.37 37.92

{

3.45 s5.20

6.49  103.8%

a.
10.22 81.76

-

1.49 11.92
84 3.36
.08 .96

11.00  176.00

4,00 16.69
.69  11.04
.67 67

113.60 227.20

A-III~1.
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. -~ 1. Fundmnls of Carm:ry‘ Volume 2, W.E, Durbahn/E.W. smhrg.
' ' 2. Frnning Guide and Sreel Square, D. L. Sigmon. ,
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$ &
- : : ANNEX [y
| TRAINING ADg a
L. GIF 001 "The Gift of Life" (18.min.), Creative éom@#nica:to;:~inc, ;:
2. My 6719C.“Bnild1ng Technii;e -.Frsminé.“xafter ?rineiﬁlen and .
* Common Rafters" (15\“1?‘)° | l"\ ‘ ‘ '
3. MY 6719D "Building Technique - Framing, Hip and, Valldy Rafters.
3. MN 6719F "Building Techhique - Fundamentals of Stair Layout (11 min.).
TRANSPARENCIES -
-~ 1. -11cs 103;1.1011-5 ~¢f Framing iéble“.
2. 11CS 10321.1017-1 "Rafcer Messurement”. . 4
t 3. 11CS 10321.101T-2 "Rafter Cyes".
4. 11CS 7400064-T "Common Rafter Layout". .
‘é. Tvpical Roof Plan. é T
2. Roéf Truasses. . g e
a. King Post. .
5. Pitched. 1 .
3. Common Réfter. . P
! 4, 'sec:iogai,nréwing of a Building. . ,
5. Types of §asi:s.
6. Séairway showing layout é;rma{ . }
7. Stairways ghowing.chg éarga of a stair?ay.
. LOCALLY Pazréggg MATERIALS
J0B ‘SHEETS | N ! . :
1.56BT 150.2 By J$ 1.2.1.1, "Tratler Mounted Saw with Primer Mover".
. » : -
Lk -«
1 «
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Masking: tape.

2 x 4'g.

3/6 " plywood.

'g x 1Q's.
2 x Lz‘s:Q
2 x6's

16d box:naila.
8 d hox,ngilé.
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- S ANNEX V
§ A
TRAINING AIDS PQUIPMENT -~

-

b, lham movie projector, - :

~

2. Overhead projector.

~1

Y

A~V
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JOB SHEETS (Cont'd)

1.

1 TN

2. SCBT 150.2 Bu JS 1.2,2.1,
3. SCBT 150.2 BU JS 1.2.3.1,
4. SCBT 150.2 BU J& S
5. SCBT 150.2 BU Js i.f!s,i.
6. SCBT 150.2 BU JS 1.2.6.1,
7. SCBT 150.2 8v 18 1.2.7.1,
MODEL
1. Platform Frame Building.
. SAMPLES

1. Common Rafter.
2. Hip Rafter,
%. Valiey Rafrer.
4. Hip Jack. |
5. Valley Jack.
6. Connectors.

"a. Tooth Ring.

.b. Split Ring.
éRARING

"Roof Framiag Plan™.
"Laying Out Common Rafters".

"Laying Out B;e ana vVaiiey Razters"

"Laying Out Kip, Valleyfand Cripple Jacks”.

"Recof Truss Conairuc:iqn“.

"Laying Out Stair Stringer”.

Construction drawing of a 22' Q" x 24' O" double car garage.

a. ?loor_plan.
b. Secricnal drawings.u

¢. Elevation drawings. "

"33

A-IV-2 .



SECOND WEEX

TOPIC NO.  TYPE  PERIOD

TITLE

FIRST DAY

1.2.5 P L
2
, 3
1.2.6 C 4
5
P 6
_ 7
SECOND DAY
1.2.6 P 8
9
10
11
2
13
14
THIRD DAY
"1.2.6 p 15
16
1.2.7 ¢ 17
18
3 19
20
21
TOURTH DAY
1.2.7 P 22
NN C 23
p 2
25
26
27

Hip and Vulley Jacks

Roof Truss Comstruction

~

Roof Truss Construction

Roof Truss Construction

Stair Construction

Stair Construction
Course Summarization

RATIO

8/1

16/1

8/1

Sfl’

8,1
16/1

8/1

871
16/1
16/1

. _erw g
[2 Sl



. MASTER SCHEDULE *
\..- he
FIRST WEEK |
TOPIC NO  TYPE PERICD 2ITLE . RATIO
RIRST DAY ;
1.1.1 c 1 _Orientation 16/1 j
- : .
1.1.2 C 2.5 Safaty 16/1 - .
. 1.2.1 C 3 Trailer Mounted Saw 18/1~
P. 4 . : 16/1
5, ,
1.2.2 o 6 Roof Framing Plan 16/1
P 7 : ‘ 8/1
SECOND DAY
1.2.2 P - 8 Roof Framing Plan T 8/1
) ~ 9
1.2.3 . C 10 Common Rafters g 16/1
11 : :
P 12 ‘ 8/1
13
1.2.4 c 14 Hip and Valley Rafters 16/1
/ ' .
- THIRD DAY
1.2.4 c 15 Hip and Valley Rafters 181
P 16 ) ‘ 8/1
17
18
19
20
21
FOURTH DAY.
1.2.4 P22 Hip and Valley Rafters _ 8/1
' 23 :
1.2.5 c 24 Hip and Valley Jacks 16/1
25 , '
P26 , 8/1
27 ' ‘
28
FIFTH DAY
1.2.5 P 29 , Hip and Valley Jacks 8,:
‘ 30 :

36 A-VI-1




-MODIFICATIONS

of this publication has (have) been deleted ‘n

. Tadbady s
‘ YAV
l adapting this material for inclusion in the "Tfial Implemen:agion of a
Model System to Provide Military Curriculum Materials for Use in Vocational
and Technical Education.” Deleted material involves extensive use o .

military forms, procedures, systems, etc. and was not considered'apprepriate

for use in vocational and technical education.
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Topic:

A

. NAVAL CONSTRUCTION TRAINING CENTER -
‘ PORT RUENEME, CALIPORNIA

o

o SCBT 110-190 BU IG 1.1

.

$

93043

SPECIAL »CONSTRUCTION BATTALION TRAINING- (SCBT) 100-190
. i

Classification: Unclassified

Safety _ -

Average Time: 0.5 Period (Clags)

[nstructioﬁil Materials:

A‘

B.

Texts: None.

References:

1. XAVCOHSTRACEN.Instructicn 5400.4 (Current Series),
Organization Manual of NAVCONSTRACEN.

2. "Safety Practices for Shore Activities™, NAVMAT
P-5100, (Jan 73). * \

Tools and Equipment: None.

‘Training Alds and Devices:

1. Fiim.

a. GIF 001 "The Gift of Life (18 mggj),

Cgeative Communications Inc.
Training Afds Equipment.

1. 16mm movie projector.

(1 of

4)

&

Terminal Objectives Upon conple:ioh of this

- unit the student will have reported to

-

“required to complete the zssigned course

-

fBuilder School and will have received the
school's orientation and safety procedures

of instruction as a SCBT student.

Enabling Objectives: Upon completion of this
_topic’the student will be sble to report ’
accilents or fire and state the safety
practices that will be enforced fn the

~ school,

Criterfon Test: The student will answer
orally specific questious pertaining-to the
method of reporting and fighting fires as
established by NAVCONSTRACEN and CBC
regulations and will conform to the safety
policies for the duration of his assigmment
to Builder School.

Homéwork: None.

33
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e - S S © ~ SCBT 100-190 BU IG 1 2
a " OUTLINE OF INSTRUCTION A » INSTRUCTOR ACTIVITY STUDENT ACTIVITY
;_xé? 1. Introduction to the Lesson. fé? ]
ety .A - ‘ _ : .
e i A. [Establish contact. :  ‘ “ I.A. Introduce self and topic.
_ . + 2, Topig: fety. ' . ‘
. | ‘ ﬁ.‘\En&abltsh readipess. , ) » ~ 1.B. Motivate student. ‘ '

1. Purpose.

o . . oy
- . 2. Assignment. At ~ i /4
C. Establish effect, s ‘g o I.C. Bring out necd and value i
w . ' ‘ ‘ . ) - of material being presented.
1. Valuye. o : Com~—— )
- i L3 * ) y v -
a. Pass course. _ - . .
b. Perform better on the job. .
N “ - .
o D, Uverview. T " 1.D. Stdte learning obje tives.
-+ You will be able to answer orally ' a. State informat{on and -
specific questions related to the - materials necessary to guide
methods of reporting and fighting student.

fires as gstablished by NAVCONSTRACEN
. .and CBC regulations and conform to
- - : the safety practices that will be
enforced in this school. :

2. Ask queéﬁicns.
3. -Take notes, C

' d * | _
{
: se)

N 34 ~ . (2ot 4y
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OUTLINE OF LQSTRHCTIQN

Il.ﬁﬁfreseﬁtat&on. ,

e AT

N

SAfegy. o

f e

" 1. Reportdng accidents.

> : }

<

« —a. Class safety man.
';bf:f;g§§ructor.
c. Scﬁéol director.
;.1 First aid when appropriate.
2.?NFi§e safety.
a. qubpaéion routés;
- §. xkﬁéorcingl§1rés.

éighting fires.

(f) Locqtéen of extinguishers.
k'Y .

3. Field safety.

a. Show fil:.

(1) GIF 001 "The Gift Of Life"

b‘

Biscuss film highiights.

oZS’

SCBT 100-190 BU IG 1 2

_E§I§§§§®&J§BL_1M~_

II.A.l.a. Pick safety man
and explain job.

IT1.A.3.a. Introduce film and
discuss key points to look for.

.

II.A.3.b, Lead discussion, ask
questions and stress safety.

" (3 of &)

§H&E&2§LAEHJDHL__
w
II.A.3.)h. Pargicipace

in discussion’- ask
questions as necessary.

.
1 e
R

&
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oo | ‘ ' 'SCBF 100-190 BU 16 1. .2
L. QUTLINE QF INSTRUCTION INSTRUCTOR ACTIVITY' A v STUDENT ACTIVITY
. . — 3 . , .l . ) 2
-IIT. “Application. ‘ - - S S
| A~~Dtscussion. III.A. Questions to be - III.A." Auswer and
d L B _ ' ‘ ~ developed by the instructor. | ask questions.
. " - IV. Summary. . '
- A. Safety.
% Q ) .
1. Reporting accidents.
I - 2. Fire safety.
» ' 3. Field safety. .
V. Test: None. ' ‘ | \ .
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SCBT 150.2 BU IC 1..

- o NAVAL CONSTRUCTION TRAINING CENTER R
| PORT HUENEME, CALIFORNIA 93043 ' ’
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Clasgification: Unclassified

:
3 . d

" Topic: Trailer Mounted Saws. - Terminal Objective: Upon completion of this unit
; : ' . \ ‘ the student will have met all the requirements of
- Average Time: 1 Perlod (Class), 2 Periods (Pract) Personnel Readiness Capability Program, skill level.
- : ; 150.2, Light Freme Construction II, involving:
~ ' Instructionsl Materials: interpreting construction drawings for the layout
of wood fr members for service-type stairs, and
A. Texts: Xomne. all types bf rafters, and setting up, operatiog and
. _performing operator's maintenanc: on the trailer
B. References: ‘ - 'mounted saws. The light frame scructures.to be

- erected and the tasks involved with the tmefler
- 1. Ross Hydraulic Power Steering Trouble Shooting mounted saws are to be deone by following the
: Msnual, Lafayette, Indiana /7902 procedures and meeting the specifications as
stated on the job sheets. ‘
C. Tools, Equipment and Materials: .
Enabling Objectives: Upon completion of this topic

1. Hammer. , ~the student will be able to set up, operate and
perform operator's maintenance on the trailer mounted -
2. Hand level. saw, including the prime mover dy following the
procedures outlined fn Job Sheet SCBT 150.2 BY J§
) . 3. Adjustable wrench. 1.2.1.1, "Setting up & Treiler Mounted Saw". A job
[- _ L _ sheet will be furnished to each student. The saw
‘?{; ‘4. Broem. assembly will be set up stable and reasonably }evel,
_ : a prestart check, i.e. checking oil, water; fuel,
5. Shovel, flat nose. etc., will be conducted, and the generator will be
. _ started and stopped. The machifie will be secured -
» 8. 1Trafler mounted saw. with its master switch and load switch in the off ’
. , . position, the machine and work ares around the
_ D. Training Af{ds and Devices: : ~machine will be swept clean, azll door panels will
~ _ _ be closed and if saw covering {s available, the
te 1. Locally Prepared Miterial: t saw will be covered. .

1]

a. Job Sheet. 4
(1 of 8)
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- » (1) SCRT 150.2 BU J5 1.2.1.1,- Criterion Teat: The student will set ip, rperat. -
. "Tratler Mounted Saw with Prim and secure the trafler mounted saw witl Prime muy
. Mover". ' - The sav will be set up stable and reasunably leve',
. X a prestart check on oil, water, fuel, etc., will e
E. Training Aids Equ {pment . | : conducted, the generator will be started and stoyppeld
The machine will be secured with 1ts master switch
1. None. _ and load switch in the off posfition, the machine
and work area around the machine will be swapt ¢ -an
\: . ) all door pamels will be secured and if a saw cove fr.
A : is available, the saw will be covered. .

Ma
»o
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OUTLINE OF INSTRUCTION

I. 1Introduction to the lesson.

) . ! A. Esta‘!‘:lish conthet. ‘
1. Name: > '
. 2, Topic: Trailer Hpuqfed‘Saws
B.-xgétablish readiness. o . ~
. o R i. Tﬁe trailer mounted saw with prime |
; ' mover 18 used extensively i{n the -
, battalfon. It ia essential that
H you become familiar with this
equipment. > ’
2. Aséfénment. - R L
a. Study job sheet SCBT 150.2 BU JS
~ - ‘1.2, - :
C. Establish effect. E
1. Valﬁe..
) a. Pass Y“ourse.
/j o b, Perfcry better on ;he«’jeb.
( 14 # c. Get adyanced.
d. Be a better builder.
¢ D. Overview.
1. Ask questiené.
o 2. Job sheets are to be used as a guide

and are to be returned at the completion '

‘H.(F 1F’.1i‘|> '}“nnﬂh .

SCBT 150.2 BU IG 1._.1

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

1.A. Introduce self and topic.

H

I.B. Motivate studbnt by reading
the ~statement on trailer mounted
saws. :

I.C. State learning obj;étives.

1. Upon completion of this
topic you will be able to perform
operator's maintenance, set up
equipment, start and stop equipment.

o .
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( , L N . SCBT. 150.2 BUIG) 3§ . -
) - OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVaTY -
- : . * .
" 3. Job sheet may be requested for personmal . -
ks o reference. ' ‘ | - N

L. Stress that the builder is linited to
operator's maintenance only.

IT. Preseftation.
A. .Intreduace job sheet. .- ‘ II1.A. Hand out job sheet, take
* class out to the field and- give

Y />1. SCBT 150.2 BY JS 1.2.1.1, “Tratler a lecture/demonstration on the . . g‘
: Mounted Trailer Saw with Prime Mover". - trailer mounted saw. : :

B. tn;rnﬂﬁce equipment.
1. Trailer mounted saw with primer mover.
€. Procedures.
> | I. Pre-start check.
' T * - a. Check water in radiator. .
(1) Fﬁli.
A F% b. Check oil in engine.
. ~ S \
(1} O0il gauge to register full.
c. Check fuel,
(1)- Full tank.

(a) For diesel} engine, wse diesel
h o1l only. - J A
N . A

. (b) For gasoline engine, use
A gasoline only.

Q - . * (4 of 8) . .




\ \ ~ _ : , ' SCBT 159.2 BU IC 1...1
OUTIMNE OF INSTRUCTION “ ~ INSTRUCTOR ACTIVITY ~ STUDENT ACTIVITY

d. Check fuel Iline for leakage.

(1) Report -leakage immediately to
.5 instructor,

e. Check fan belt for proper temsion,
f. Check battery water in battery.

g&. Check tire for ample air pressure.
h. Check safety chain.

(1) Necessary only {f equipment is to
be moved.

1. Check running lights. ) o /

(1) Necessary only if equipment is to
be moved.

2. Setting up equipment.

a. H. 1 equipment to job sfte.

b. Select placement site.
LAY (1) Ground should be fairly level,

c. Unhook equipmeng on selected site,

d. Stabilize equipment.

(1) Level table saw is desireable.
e. Set conveyor table-rollers nearest tha

table 1/16" above table top - on each
extension.
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o | | SCBT 150.2 BU IC I 1
f | OUTLIKE OF INSTRUCTION

INSTRUCTOR ACTIVITY " STUDBNT ACTIVITY - A

. f.  Set conveyor table rollers on the far
end 1/16" below table top - on eac
extension.

8- locate and elamp a block parallel-with :
table guide strip at’ the extreme right o '
of roller conveyor approximatelty 8 feet ‘ '
from infeed sprocket. . : o

3.  Start generator.

a. Secure ground.

(1) Drive ground rod.

- € -

(2) Hook up ground cable. ‘ - . .

b. Lift and secure switch panel door to
Stay open. . ; S

¢. Set all switches to OFF pesition.

d. Lift and secure instrument panel door
to stay open.

€. Se¢ load switch to OFF position. ' -
f. Set volt meter switch to OFF position.
- Set ammeter switch to OFF posit ion.

h. Set synchronizing switch to single
phase,

f. Puf} out on the throttle knot about . C)l
1/3 way. .

3. Set switch and start generator.

(6 Of 8) .. E - ‘ ’ i \» ‘ N




_ f . | . , . .- SCBT 150.2BUIG1 .1 .-
~ OUTLINE OF INSTRUCTION . INSTRUCTOR ACTIVITY : STUDENT ACTIVITY - ,
k.. Check engine oil pressure gauge to - | o R . =" .

assure ofl is cigrulating im-engine.

1. Cﬁeck battery charge gauge to assure.

‘ that battery charger ir working.’ | e
! m. Adjust throttie knob after temperature : ék“\\{
? gauge reads normal. ) b : : T _
o | o n. Check and adjust throttle knob such
e _ that the frequency gauge registers : |
60 cycles, ‘ " N BN
o. Adjust voltage adjuster such that the
vclt'geter registers 220.
P. Set* load switch to ON positién. : _ - , T
" q; Sat master switches (2) on switch panel )
to ON positions. :
r. The field saw is now ready for use.
4. Stop generator. ' { R\ 7y AN
ﬂﬂﬂ.‘ﬁ\ l p g . . 3 . } ? . /A 3
o : 8. Set master switches (2) to OFF position. -\ f
. (‘) N
b. Set load switch to OFF position. : '
€. Pull throttle knod out to decrease speed o ' e
e of generator to {dle. ’
€1) Run generator for 5 minutes for
cool down period,
d. Set engine control awitch to UFF position. : "

5. Clean up and secure.




OUTLINE OF INSTRUCTION ‘ .
<K

®

-

" Broom all saw dust from machine.

l; : : ' ; . .~kj5;?£r I T& s‘

SCBT 150.2 BU Ic 1 1

INSTRUCTOR ACTIVITY

b. Pick up debris and clean up work area.

N
c. Louer and secure all panel doors. .
d. If cavertis'availahle,,cover the saw.
IXX. Applicgfion. o - ‘
A. Student practice individually 4n conducting IIT.A. Be available to assist
’ operator's- maintenance, starting and and show.
stopping of prime mover: \ ‘
IV. Summary.
' A. Prestart check.

* *
’ B. Setting up of equipment.

€. Star:i generator.

D. Stop generator. *

E.  ecdre and clean up.

V. Test: R
A. Student will perform criterion test
as stated. ——
I
4
~ i
?)Q N

Qo . (8 of 8)

STUDENT ACTIVITY

TIT.A. Student ... ic
with the trailer
wounted saw.
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SCBT i56.2 BU JS 1.2.1.1

NAVAL COMSTRUCTION TRAINING CENTER
PORT HUBNEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION ZATTALION TRAINING (SCBT) 150.2

- JOB SKEST

' T{ILE: .railer Mounted Saw with Prime Movar

INTRODUCTION: This job sheet is to guide you in conducting operator
Raintenance, serting up, starting and securing of the portable field

REFERENCE:

-

88w .

1. Recss dydraulic Power Steering Trouble Shooting Manusgl, Lafayette,

IndiaRa 47907,
TOOLS, EQUIPMENT AND MATERIALS:
1. {Hammsr |
2. Hand level.
3. Adjustable wrengh.
4., Trailer mounted saw
3., Broom
6. Shovel, flat nose.
PROCEDURES ;
1. Pre—-start check.
a. Check water in radiator.
(1) Full.
b. Check oil in engine.
" (1) o041 gaugé to register full.
c. Gheck fuel.
(1) Full tank.
(a) Por diesel engine use diesel oil only.
(b) For gasoline engine use gasoline only.
d. Check fuel line'for leakage.
(1} Report leakage immediately to instructor

(2 of 4)
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a.

b.

c.

Check fan belt for proper temaion.

Check battery water in battery.

S
W

. ) ) |
Check tire for ample air pressyre. )
Check safety &hain,

-
-

(1) Necessary only. 1f equipment 1{s to be moved.
‘ .
Check running lights. -
.

(1) * Necessary only if equipment is to be moved.

Setting up equipment{

Haul equipment to job site.

Select Placement site. . .
(1) Ground should be fairly level,

Unhook equipment on selected site.

Stablize equipgent. |

(1) Level table saw is desirable.

Set conveyer table rollers nearest the table 1/16" above
table top - on each extension.

Set conveyor table rollers on the far end 1/16" below table
top - on each extension. : '

Locate and clamp a block parallel with table guide strip at
the extreme right of roller conveyor approximately 8 feet
from infeed sprocket.

Start generator.

a.

’ecure ground

{1) Drive ground rod, »

(2) Hook wp g:cﬁ;d cable.

Lift and secure séicch panel door to stay open.

Set all switches to OFF position )

Lifc and secure instrument panel door to stay open

SCBT 150.2 BU J§ 1.2.1.

36

1



- e Y

.l

f‘

q-

r!

working.

. . B
- Adjust throttle knob after temperature gauge raads normal.

© SUBT 150.2 AU J8 1.2.1.1

et foad awltch (o OFF pomition. b
Set volt meter switch to OFF pomition.

Set ameter switch to OFF position.:

P »

Set séhchtonizins switch to sinsfe phase. <
Pull out on the throttle knob about 1/3 way.
Set switch and s:a§£ generator. -

Check engine oil pressure gauge to assure oil {s circulating

in engine. ¢

Check battery charge gauge to assire that battery charger is
A ‘e

t

Check and adjust throttle knob such that the; frequancy gauge
registers 60 cycles. °

i
Adjust voltage adjuster such thai the volt meter registers 220.

set load switch to ON position.

Set master switches (2) on switch to ON position.

The field saw 18 now ready to use.

Y

Stop generator.

a!

b.

c.

d.

Saet master s§1tchea (2) to OFF position.

Set load switch to OFF position.-

Pull chr;t:le kﬁeb to deg?ease spé:d of generator to idle.
(1) Run generator for 5 ginu:es.for cool down period.

Set engine control switch to OFF position.

Clean up and secure.

a.

b.

Broom all saw dust from machine.

Pick up debris and clean up work ares.

¢. Lower and secure all yanel doors,

d.

If cover is available, cover the saw.

(3 of 4)
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SCBT 150.2 BU J§ 1.2.1.1

o 6. Check work with the instrucror.

4. . The saw assembly must be stabilized.

* b. P*estgrt check ~a the,:failer mounted saw mu3t be conducted.
. (1) Fuel. ,.‘
)y 04l
-(3) Water

NOTE: Instructor visually must observe prestart chaecking by studeut.
c. The saw assémbly when secured must
(1) Be clean
(2) Have panel doors secured. _
(3) Have saw covered - if cover isé;vailable.

d. Master switch must be in off posicion.

e. Load switch must be in OFF position.

(4 of &)
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. NAVAL CONSTRUCTTON TRAINING CENTER

SCET 150.2 BU 16 1., .

PORY HUENEME, CALIFORNIA 93043

‘L

"

Classification*' Unclassified
Topic:. Roof Praming Plan - | | N
Insttuctinnal Materfals: A |
A. TYexts: t -

\

1. Builder 1 & 2, NAVPERS 10648-F, page 324.

2. Framing, Sheathing and Insula:inn Delmsr
Puhltnhers Inc., page 127. _ .

nefetences: L

A J

1. andamentals of Carpentry, Volume 2,
W.E. Durbgniﬁ W. Sundberg.

F

Z. A Framing Guide and Steel Square,

D.1. Sigwon. L
€. Tools, Equipment and Materails:
!. Combination square. ‘
27 éraming square.
3. M¥easuring tape.
<. 24 inch ruler.
3. Pencil. |
1 ¢

‘Terminal Bhjective:

‘Enahiing Objectives:
., Student will be able to intrepret construction drawings

designated§

SPECIAL- GONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Upon completion »f this unit the
student will have met all the requirements of Persoazel
Readiness Capability Program skill lewvel 150.2, "Light
Frame Construction II", involving: 1nterptet1ng con--
struction drawings for the layout of wood frame members
for service-type stiirs and all types Qf raf:e:s, and
setting up, operating and performing nperator's main-
tenance on the trailer mounted saws. The light frame
structures to M@ erected ‘and the task. involved with the
trailer mounted saws are to be done by following the
procedures and meeting the specifications as stated on
the job sheets.

Upon completion of this topic the

such as floor plans, elevation drawings and sectional

dravings in developing a roof framing plan for an in-
ersecting roof by following the procedurcs outlined in .
b Sheet SCBT 150.2 BU JS 1.2.2.1, "Roof Framing Plan".

' The roof framing plan will be drava to scale and wili

show the types and quantify of roof framing members
needed for the completion of the roof framing project.
The oullige of the building will be drawn to within t+
1/16", all rafters and ridge lines will be darkened,’
and all corners of the building will Le alphabeticsllr

\ ¢ g

L
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6. 18" paper.
7. 24" paper
D. Training Aids and Deviceg:
| 1. Locally Prepared Materatils:
a. Hnéels.
(1} Platform frame building. .
(2) Types of roof.
b. Charet.
(1) Typical roof plan.
c. Job sgheets.

(1) SCBT 150.2 BU jS 1.2.2.1, "Roof
Framing Plan".

E. Training Afds Fquipment:

1. Noane

X

-

(2 of 9)
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SCBT 150.2 BU 16 14 °

Criterfon Test: The student wili complete a roof
framing plan for an infersecting ronf that wi1] bo
drawn to scale. The outline of the building on the
plan will be drawn to within * 1/16", all rafters
and ridge lines will be darkened, and all cormers
of the building will pe alphabetically designat.d.

Bomework: Read:

1. Builder 3 & 2, NAVPERS 10648-F, page 324,

2.

Framing, Sheathing and Insulation, page 127.

63
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OUTLINE OF INSTRUCTION

I. .Introduction to the Lesson.
A. Establish cdntact.
1. HName: : ‘
2. TYopic: Roof Framing Plan
B. Establish readiness. ’
1. Roo f framing plan is used to control
the preparatfion of rafters, ident-
1fication of the refters and the
placing of the rafters in the
proximity of their actual placement
site.
2. Assignment:

4. Read:

(1) Butlder 3 & 2, NAVPERS 10648-F,
page 324.

(2) Framing, Sheathing and
Insulation, page 127.

C. Establish Effect.
1. VYalue.
a. Pass course.
b. Perform befter on the job.
c. Get advanced.

d. Be a better builder.

SCBT 150.2 BU IG )
STUDENT ACTIVITY

‘INSTRUCTOR ACTIVITY

EN

1.A. Introduce self and topic.

I.B. Motivate student by stating
that this knowledge is essential
in organizing a group of men to
work as & team in the preparation
and erection of a rcot framing
project. '

1.C. State learning objectives.

a. Upon completion of this
topic, you will be able to
interpret comstruction drawings
in planning, laying out and
drawing of a roof framiag plan.

B _ (3 of 9}
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OUTLINE OF INSTRUCTION

D. Overview.

t. Ask questions anytfme, ra{qe yn&% hand
' -and be recognized.

2. "Job sheects are to be used as a guide
and are to be 1eturned at the complietion
of this topic,

3. Job sheets may be requested for personal
references.

4. Stress need of accuracy.
Presentation.
A. Introduce

job sheet.,

1. SCBT 150.2 BU J5 1.
Plﬂn“

J.2.1, "Ront Framing

R. Roof types,
Cable.,

hip.

r.

- Intersect ing.
1

a. Hip and valley.
b, Gable and valley.
o, Flat,

¥ Lean to,

“g'4nﬂ T R

“ 7 . SCRT 150.2 BU IG 1. .2

_ INSTRUCTOR ACTIVITY

IT.A. Hand out job sheet.

TT.B. Give brief lecture on
the types of roof. ilse model
on the types of roofs to rein-
force lecture.

STUDENT ACTIVITY

3
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‘ OQUTLINE OF INSTRUCTION : INSTRUCTOR ACTIVITY STUDENT ACTIVITY
C. -Rﬂnf frams mémbers. 1T1.C., CGive brief lecture on’
the various roof framing
1. Ridge board. <. members. Use wmodel onm plat-
: = form frame building to
2. Common rafter. reinforce lecture.
3. Hip rafter.
) 4. Valley rafter.
5. Hip jack.
6. Vailey jack. :
7. Cripple.
8. Barge rafter.
‘9. .Collar ties. :
'D. Roof framing plan. « ' I1.D. Give brief lecture on
P T : how and why a roof framing plan.
1. Used for checking off purpose, X-ing Use chart to illustrate a roof
rafter lines as rafters are prepared. framing plan to reinforce
lecture.
\ " 2. Used to guide in the application of

rafter (alpkahet) designator and in
the distribution of prepared rafter
to the proximity of placement site.

E. Procedure in drawing of a roof framing II.E. Call students attention II.E. Turn to job

plan. to job sheets as lectuvre is sheets and foliow
given on procedures. lecture.

1. Sketch building outline.
a. Shape.

b. Dimensions. £ . _
S
(5 of 9) A 6(}
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OUTLINE OF INSTRUCTION -

2.

Make ncaled drawing of building. .

A. Front of the building at the
bottom of the sheet.

b. (Gse scale 174" = 1' O".

;g. Darken 6utline of the building.

Draw hip roof lines. = .

a. Locate and draw center lines.

b. TLocate {ntersecting points for hip

Tines,

¢. Run lines from outside corner: of
bu}lding te center lines.

Draw valley roof lines.

a. Locate points equal to the length
of the wing(s) on the center lines
in the wing(s) fiom where the hip

Hnes intersect the center line.

b. Run a line from the inner corners

INSTRUCTOR ACTIVITY

¢f the building to the center line.

s
Draw cripple hip roof lines.

a. Run a line from the intersecting
point of hip and ridge on the main
butlding to the point of intersec-
ting of valley and ridege on the
wing{s),

(6 & 9)
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SCBT 150.2 BU IG 1...2

|

STUDENT ACTIVITY
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( ' : ' SCBT 150.2 BU IG 1. .2

OUTLINE OF INSTRULIILON INSTRUCTOR ACTIVITY STUDENT ACTIVITY

6. D.rken outline of ridge, hip, valley
and cripple lines.

7. Draw common rafters, hip jacks, valley
T Yacks and cripple lines.

> a. From the middle of the buiiding
‘ or 8§ inches from the middle,
layout for rafters at 16 inches
on center on all walls of the
‘bhilding alwiys working outward.

b. Run lines through corresponding -
points on the bullding-wutline
to the ridge line for common
rafter.

€. Run lines {n line with corres-
ponding points from building
outline to the hip lines for
the hip jacks. ’

d. Run lines in line with corres-
ponding points from ridge lines
to valley lines for valley
jacks.

€. Run lines in line with corres-~
ponding points from the hip
lines to valley lines for
cripples.

8. Darken all rafter lines.

9. Designaté corners of buflding,
alphabetically.

(7 of 9)
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o SCBT
OUTLINE OF INSTRUCTION

TION | | INSTRUCTOR ACTIVITY

a8. Start at any corner and work
cl»gkwise.

III. Application. : )

A. Student practice individually in
drawing a roof framing plan.

i TIT.A. Be available to show
and assist.
Iv. .Stmmry .
A. Roof types,
i. Cable.,
2. Hip.
1. Irtersecting.,

Ao Hip and valley, {

b. Cahle anpd valley.

. Flart.
v, Lean te,
B, Rooi frame members,
i. dpe board,
Common rafter,
Hip rafter.
Valley riofter.

o Hip dack,

(8 of 9)
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STUDENT ACTIVITY

1X1.A. Srudent practica
on their drawing.

R
s |



OUTLINE OF INSTRUCTION

C.

2.

V. Test:
A

6.
7.
8.
9.
Roof framing_plan.

i,

Student will perform criterion test

Vallev jack.
Cripple.
Barge rafter.

Collar ties.

Used for check off purpose.

In distribution of rafters.

as stated.

INSTRUCTOR ACTIVITY

(Y of 9)
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. - SCAT 150.2 BU J§ £.2.2.3
) . : s “

NAVAL CONSTRUCTION TRAINING CENTER _ .
~ PORT HUENEME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2 .

. -~

JOB SHEET

"f&tt(i_ Rood 'raming "1 . : TR

futroductlon: This jJob sheet {s to guide you in the development of &
roof framing plan. ' ‘

ols and Equipment:
Ny L

L. Measuring tape.

2. Framing square.
3. Pencil. <
4. 45° eriangle.
Yaterials:
1. Paper, 18" x 24",
. Masking tape.
feterences:
L. éuilder 3 & 2, NAVPERS 10648-F, cha?éer 11.
Z.J Fundamentals of Carpentry, Durbahn and Sundberg.

Procedures:

1. Sketch shape of building.
a. Refer to the floor plan for size and shape. .

b. Put dimensions on the corresponding sides of sketch.

20
20 |- | |14 ; : -
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SCBT 159.2 BU JS 1.2.2.1

Make a scaled drawing of the building.

" &. Lay sheet of "paper on the deni and secure tamporarily

with masking tape,

b. .Plan layout of building such that the front of the . -
building will be at the bottom of the sheet,

¢- Draw oucline of building with a light pencil - uge
174" = 1' 0" scale. ‘

d. Darken outline of butlding. . Y
Draw hip roof lines for ﬁhe building.

a. With a light pencil draw center line. through the main
portion of the building, , .

NOTE: In some instances the ridge line will not fall in the center

of the building. ‘ /

b. Draw cénce: line(s) through all wing(s) until 1line(s)
intersect thé main center line.

¢. From outline of building locate points on the main center
line that 1is on haif the span of building.

d. Run a line from these Poi.ts to the outside cornmers at each

respective end of building for hip 1ines.
e- Repeat procedures 3.c. and 3.d. for hip line(s) at the wing(s).

NOTE: Hip lines are marked with
the number 3, valley line
with 4 and cripple hip
with 5.

“. Draw valley roof lines for the building,

4. From the point where the hip lines intersect' the center
line in the wing(s), measure in the distance equal to the
length of the wing(s). :

9. Run a line from this point to the inner corner for valley

Tineds).,
79 -
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N | 'SCBT 150.2 BU JS x.z.z.x'-{g
Draw cripple hip roof lines. :

2. Run a line from the intersecting point of hip and ridge
on the main building to the point of intersection of valley
and ridge on the wing(s) for cripple hip rafter,

1

-

Sce sketch .. step 3. ) ‘

Darken outline of ridge, hip, valley and cripple lines.”

LY

Oraw common rafters, hip ‘jacks, valley ‘jacks and cripple lines.

#. Layout for rafters at 16 ‘inches om center from the middle
of the building outward or offset 8 inches from the middle
and work outward. :

b. Run lines through corresponding points on the building
outline to the ridge line for common rafters. Use light’
pencil, a

¢. Run liges from.building outline :o'hipkyaftar lines for
hip jacks. B '

d. Run lines from ridge to valley rafter lines for valley jacks.

, _
e. Run lines from <ripple hip or hip rafrer to valley rafter
for cripples. ‘

ﬁarken all rafter lines.
Designate corners of building.

&. Starting at any.corner of the building marking it with "AY,
working clockwise designate the next corner "3% and
so‘on until all corners are designated. These desigrateors
will be used in designating each rafter and where the rafter

is to be placed. A “ 3

. Cﬁeck work with the instructor.

a. - Call instructor to have your drawing checked.

(3 of &)
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NOTE:

1.

hestions:
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SCBT 150,22 8O S 1.2,2.1

The outline of the hullding must be within + 1/1a",
all rafter and ridge lines must be darkened and all

corners of the building must be designated with an
alphaber.

Roof framing plans are used in preparing of rafters and
ingplacing of the prepared rafters in the proximity of
eir placement {n. the erection of the roof frame.

Rafters that run from the ridge to the outside corners of the
building are called rafters.

Rafters that run from the ridge to the inside corners of the
building are calleg rafters.

S
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NAVAL CONSTRUCTI(N TRAINING CFNTER
-PORT HUENEME, CALIFORNIA. 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Clagsification: Unclassified
Topi:: Common Rafters
Average Time: 2 Periods (Class), 2 Periods (Pract)
Instructional Mstersfls:
A. Texts:
1. Builder 3 & 2, NAVPERS 10648-F, Chapter 11.
2. Framing, Sheathing and Insulatfon,
Delmar Publishers inc., Units'14 and 15.
3. References:
1. Fundamentals of Carpentry, Volume 2,
W.E. Durbahn/E.¥W. Sandberg.
2, & Framing Gufde and Steel Square,
0.L. Sigmon.
“C. Tools, Equipment and Materials:
1. Tratler mounted saw including prime mover.
-~ 2. Portable electric circular saw.
" < 3. Crosscut saw. -
. S
4. Combination square.
5. Measuring tape.
Y o
€ Q

Terminal Objeciive:

and construction drawing for layimg cut,

Upon completion of this unit the
student will have met all the requirements of Personnel
Read(ness Capability Program skill level 150.2, "Light
Frame Sonstruction II", involving: interpreting con-
struction drawings for the layout of wood frame members
for service-type stairs and all type of rafters; and
setting up, operating and performing operator's main-
tenance on the trailer mounted saws.. The light frame
structures to be erected and the tasks involved with the
trafler mounted saws are to be done by following the
procedures and meeting the specifications as stated on
the job sheets.

Enabling Objectives: Upon completion of this topic cthe
student will be able (0 interpret the roof framing plan
preparing and
erecting common rafteqs by following procedures as out-
lined in Job Sheet SCHET 150.2 BU JS !.2.3.1, "Laying
Qut Common Rafters'. The prepared r: fters will he
within + 1/8" of the specified lemgth, the lumber left

above the bird's wouth will be within 2 7/16" to 2 9/16",

and the raftar will be set with the crown up. . A ivo

sheet will be provided to the student. -

Criterfor. Test: The student will prepare and iusuvail
a common rafter which will be within + '1/8" of the
specified length, -he® luwber left above the bird's
mouth will be withir 2 7/16" to 2 9/26“, and the .
will be set with the crown up,

~afler

{
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e | ' : | _ | sm‘iso.zm‘mu 3.
6. Framing g,,‘ua,e, ' , Homework: Read | ‘ '
7. 51d5ap T-bevel square , 1. Buiflder 2 ¢ 2, MAVPER; tszﬂ?.?. Cﬁ ate 11
8. Nafl abrun. 2.

9. Sawhorses
10. Pencii
11. Hammer, 16 oz.
D.  Training Alds andﬁnevices:
l. Film:

a. MN-6719C "Building Technique - Framing, Rafter
Principles and Common Rafters" (1) min.)

r-

Transparencies:

a. 1ICs 1032}.1017;2 (“Rafter Cuts'.

h. L1CS 10321.101T-1. "Rafter Measurements",
IICS 7400ubeT "Common Rafter Layout".

4. W05 10225.109T-5 "Rafter Table'.

3. Charts;

a. Common Rafter.

-

. Sectional Drawing of a Building.

¥

G, Moded: : '
a. Placferem Frame Buflding.

- '
&‘f 5. Sample:

»
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. - SCBT 150.2 BU IC 1.2,

a. Common rafter.

~. Locally Prepared Matertal: TN .
a. Job sheet. {
(1) scar 160.1 BU Js 1.2.3.1, "Laying Out
Common} Rafters". ) ’ i N\
N Matertals:
a. 2 x 4's. t\\“

b. 166 box nafls.

c. 8d box natls.

NOTE: Recommend 2 x 4's secured on sill plate of
practice building to simulate top plate of )
building.

F.  Training Afds FEquipment:

7 . 1bmm projector.
_.  Overheed projector.
\ i
&
-\l “ *
, Sk )
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OUTLIME OF INSTRUCTION ‘ INSTBUCTOR ACTIVITY ‘ STUDENT ACTIVITY
I. Introduction to the Lesson. ‘ . ; -
A. Establish contact. I.A. Introduce self and topic.
1. Name:
2. Topic: Common Rafter,
B. Establish readiness. I.B. Motivate student by stating
’ that this knowledge is essent {al

. Common rafters are roof frame members In order to understand roof
that extend at right angles from the framing principles.
plate line to the ridge whose purpoce
is to. support roof sheathing and
roofing. N

2. Assignment
. Read:

(1) Builder 3 & 2, NAVPERS 16048-F,
chapter 11, pages 318-323.
() Framing, Sheathing and Insulation ,
pares 104-111 and 115-124.
/K €. Establish effect, I.C. State learning objectives.
1. Value, . _ a. Upon completion of thig topi-
vou will be able to interpret
a. Pass course. construction drawings in laying out
- ‘ common rafter and use trailer
b. Perform better on the iab. mounted saw, portable electric
\ - circular saw and carpenter hand

¢.  Cet advanced. tools {n preparing common rafters,

(€9

Be o better buidder.

g% e

(4 of 11)




OUTLLNE OF INSTRUCTION

D. Owerview.

1.

3.

6'

Ask questioné anytime, raise your hand
and be recognized.

Job sheets/information sheets are to be
used as guides.

Job sheets and informat fon sheets may be
requested for peraonal references.

Stress accuracy.

II. Presentation.

A. Introduce job sheet.

1.

t.

Al

-
-~
-

-

[ 3

SCBT 150.2 BU J3 1.2.3.1, "Laying Out
Common Rafters".

3. Parts of a rafter.

Plumb cut.

Birds mouth.

Body of & rafter.
Overhang or tail.

Facia cut or tail cut.

~. Rafter layout terms.

Unit of run.
Unit of rise. >

Total run. e

(5 of 11)

SCBT 150.2 BU IG ‘1( 3

INSTRUCTOR ACTIVITY

I1.A. Hand out job sheet.

IX.B. Give a brief lecture
on the parts of a rafter.
Reinforce lecture with the
aid of sample of common

rafter and transparency no.
11Cs 10321.101T1-2.

I1.C. Give a brief lecture on
rafter layout terms. Reinforce
lecture with transparencies
11C8 10321.101T-1, 11CS 74000
64-~T and 11CS 10321.14T-6.

STUDENT ACTIVITY

91



OQUTLINE OF INSTRUCTION

- A. Total r!sef
5. Span of building.
6. Projection.
7. Shortening.
8. Line length.
9. Bridge measure.
10. Re’ter table.

Picch.

11.

D. Common rafter layout procedure.

.

* 2.

Qf)

Step off method.

Bridge measure method.

a. Pythagorean Theory.

INSTRUCTOR ACTIVITY

IT.c.11. Show how to determine
the unit of rise if pitch of
roof is given. EXAMPLE:

1/4 pitch
1/4 x 24/1 = 6
Unit of rise = 6

II.D. Give a brief lecture.
on common rafter layout tech-
niques. Demonstration in lay-
out-method is to be given in
the field at the completion

of this topic.

II.D.2.a. Demonstrate working
mechanics of theory by working
a problem on the chalk boazd.
Have students work out a
couple of problems,

(6 of 11)

t C -SCBY 150.2 W 16 £. .3

STUDENT ACTIVITY

II.D.2.a. Work out
assigned problems.
Ask questions to
clarify any doubt-~
ful area. ‘

o



. (. | , o SCBT 150.2 BU 16 £ .3
" OUTLINE OF INSTRUCTION ' _ : INSTRUCTOR!AQTIVITY&t . STUDENT ACTIVETY
: a: (Cont'd) ..
v R P al + bz - cz ,
| . (6 x 6) + (12 x 12) = ¢? ,
| | 36 + 144 - c?
e . 180 - - 2
& -
13.416
V180.00,00,00
T
23/80
69 © ¢ ™ 13.416
264/1100 oK
1056 13.42
. 2681/ 4400
S 2681
26826/ 1719100
. 160956
b. Rafter table. . 11.D.2.b. Pass sut framing II1.D.2.b. Follow
. square. Use Lransparency directions in the use
(1) 'Length common rafter per foot  11C§ 10321.101T-6 to poink of the table.
run’ 1s on the first line. out key informa¥ion to look’

for un ihe table.
(2) 1f unit of rise is 6", locate '
bridge measure on the first
line under number 6. Should
read 13.42.

€. Line length {s determined by multi- I1.D.2.¢c. Demonstrate line A ¢

plying bridge measure and totai run length calculating technique.
. EXAMPLE: . ) A | /
» ' : 13.416 .
‘ X 11 147 .56 inches . : -
13.416 : or o t
. 13.416 T 12 fr. 3 7/16 inches. :
44 146.576 ‘ 95

AF ox 14y, L .
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\ - . . . ‘ . . ‘
‘z ) -, OUTLINE OF INSTRUCTION o S * INSTRUCTOR ACTIVITY s'mnm AC‘I‘IVITY
A o o 2 . :
U A . - < ! ‘ ‘
o R . "d. Length pfkpvigigng is determined by HL.D.2.d. Demgnstrate calcu-
S ‘ ’ ‘multiplying beddge measure and lating foy overhang.
. - projectiﬁn (in feet), : ot e e
EXAKPLE ‘
Projection = 18 {nches ='1 1/2 fe. ’
) 13.416 ) A .
r : . x __11/2°  20.124 igches I ' ] A
e . . 608 or e S
. '2‘%16 1 ft- 8 1/'8 inCheao ’ N ’ ) B - 5
T Uk ‘ ¢ _ , : : .
: . : 4 : ) _ Teo
1. Introduce film. o 11.D.3. Introduce film. . ’
a. MN-%719~C, "Building Technique - il
* Framing Rafter Principles and »
. Commcn Rafter”. ’
e ‘ 4. Discuss key points to look for. | I1.D.4. Discuss key pqiﬁts.
5. Show film. 1I.D.5. Show film.
Discuss film. [1.D.6. Lead discussion on CXI.D.6. Partidipate
) film. in discussion.
a.  Highlights. . a
a. Ask questions.
. b. Acduracy. L ‘
| F. Steps of procedure. . © 11.E. Take class out in the = II.E. Follow demon-
‘ i field to demonstrate coamon stration procedures.
rafter layout techniques.
X 1. Layout camgcnirafégr (step off method). - e §
8.’ géﬁect and set 2 x 4 on saw horses.
. E f : N - '
: . b, Determine crown.. . ) o ' , 97
~ ;" R . . .
e . (Bef 1 T

K ¥ P C et = e T T Dy, S g AT A ¢ TRAMASE RS AT W e b T O R A & ¢ T e e s = e e
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UCTOR ACTIVITY

c¢. Mark plumb cut at one end and step

‘off 11 times.
framing squdre

+ NOTE:

span® of
L&

d. Mark plumb éng for line féngtb‘and

compare this d

In lect:

Use 12 and 6 on
»

ure, 1/4 pitch and

22 feet were used.

fatance with line

length qalculated using bridge
qa

aeaigte method.

NOTE:
39/16

Lay out common rafter (bridge measure

?gfhod)

Calculation was 2 ft.

inches.

I .

'

II.E.
of sc

"

a. Select and det 2 x 4 on saw horse.

b. Determine crown.

¢. Mark plumb cut

d. 'H;asu:e'lz ft.
long point of

-

.at one end.
#

3 9/16 inchs from
thts mark.

e. Squate this mark at the top.

£.° Run a plumb lj
g- - From the top,/measure down-2 1/2

inches and mar

ne dcwn the siﬂe

ke

h. Run a level line at this mark.

N

LTS

o~

1.d. Show 1naccuracy

ep off method.

-

scsT 150.2 su.1¢c i{ 3

STUDENT ACTIVITY

.
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OUTLINE OF INSTRUCTION . ‘ S, INSTRUCTOR ACTIVITY STUDENT ACTIVITY

-

{. From the squared line length, mark

- | , atfthe top measure Length of over- ‘ _
. ' hang (1 ft. 8 1/8 {nches). “) ‘ -
,'f Vo . . N
5. Sqﬁare.th151n¢rk at the top and run N , _
@ plumb line down the side. - S : . ‘
. kl thn(pn rafter fnr ridge board. N
11I1. Applicatxaﬁ » g . I1X. A., Be available to show, ITI.A. Student practice
/ ' assist and supervise the individually ~ seek
A. Student practice indiv}&ually in'laying ou etudqgt. ~ instructor's assistance
of common rafter for the practice building AR as needed.
using the brldge measure method. Have layout . ' -
work checked by instructor, then utilize \
“tools and equipment and cut the rafters. !
Iv. s ' o b .
. umary. . . L : _ é‘ P
- . - o ?
- “ A. Parts of a rafter. ‘ : P, X
. 1., Plumb cut. '
t . A‘- ° ) ~——
| - 7. Bodyv of rafter. é ~ xy
A | 2
J. Birds mouth. ° . v
4. Overhang or tai&. : - . - : ‘ - Co X
‘ . . ‘ . N ~ :
- : .5. Facia cut or tail cut. . : . . .
. - & o a
B. "after layout terms. ) . -
. T, : & . € ¢ . i
. . 1. Unt#t of run. | _ , R _ . . ’
> . 2. Unit of rise. 1+ . . . ' S : 1.'41
1§ : , SR . )
c . 3. Total run, S : . e . -
‘} - >f ~ A . .‘AQ * h . . . ‘ . .
(10 of 11) . N i *
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, OUYLINE OF IKS‘RUC‘HN ) INSTRUCTOR ACTIVITY STUDENT ACTIVITY
S }'oc‘nl rise. ) ) ) A N : . . :
S * . . A[(‘ " v “(‘ ’ )
5. §pmx of a building Ny _ } ‘ .
. ) - 6. Pro}ection.
" 7. Shortening. ’ % ‘ .
: " 8. Line length. g ¢ R
. . A
E 9. Brtidggﬂneasur\e{ i . L .
. 10. Rafter table. o ) ,
. . to e ‘
11. Picech.
# . t A
€. Laveut :nethods. . s
' ~
. ) ¥ - ‘i‘
. ' . I 1. S:ep off metﬁod . g : - »
) | , o . .
o 2. Bridge measure fethod. . \ R
V. Test: . ‘ ' ’
‘ - M 4 e *
. - 7 -
_ Studest wi.ll. pergorm griter.{on test . )
- _ , as stated. . . _ . ] . .
. - . . § . S . . .
‘é Sa “ ~ _Q ) . B Y - .
i s . - . LN .- A :
: ' - . K e v ? A
- « . * “, . . - L XY N .
. * - .
' } ! 5 ) .o i . ,
:"‘ ‘A - * N n\. e # 3103 5 " 3 .
: r P * .
'9 . § N . © | . .
‘ k_:lgtd { \ . \ . . . \ . - r \ . M}.s: '
;_ ¢ £ - I F i - . . N , : o
_ . . - a . .
R ' ) ., N - .
: ‘ 4 4 - . oA . B ) : . i e e .- - at A",‘?.A.,f [P S
' .- A ' R & ¢ (11 “ m(\ ) o - ‘ §$
. rt ‘ e ' e ‘ t e 4l - LSRN -+
. L ; M .* T S §< - . LI ¢ A A T IV, SRR v -1
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NAVAL CONSTRUCTION TRAINING CENTER ~ . - .o & e
PORT HUENEME, CALIFORNXA“ 93043 ‘ .
SPECIAL CONSTRUCTION EAIIALIOS.:HlIRISG (SCBT) 150.2 S 2
" JOB SHEET . B -
Ticlef' Layinag Out Common R&ftcg ‘ _ |
Introduction: This job sheet is to guide you in the laying out of - \
common rafter. ' : *'E

Tools, Equipment and Materials:

& X : - ‘ . . . kf * L.
1.+ Measuring tape.

S Framing square. . ' o -
< 3. Combination sqha:é. '
4. Crosscut saw. T | | O
5. Portable elgc:rig circular saw. o . .
6. Sawhorses \
-

7. Pencil.

*“8. Traiier mounted saw inc&udiné prime mover.

1 4

9. Sliding T-bevel square

10. Hammer. )
ll..,Néil apron. h
Materiéis§ : . . -
1. 2 x4&'s.
Pkcéédures: - ‘ ‘ . o
1. Dégétmine :h? span of the building. P
! a;ABY refering te‘the‘flnar plan. (f)'
. Ei "2, Determine the unit of rise. B ' ;
- . a. }By refering to the elevation plan ar/ard the scc:ional
d::uing. oo L oo
o (1 ef 5) - !
- -




X , SCBT 150.2 BU JS 1.2,3.1
, ) e <k |
e : b. Will be shown thusly; , 12

c : P
- S
EX : ® . .
. .
i . - 6 . .
N
.t . . . -

lj IN1eormine bhrldye menuare tim by gny:.imp.mffsm theory,

a. Use Pythugorein Thedry equation: T
. Civen: a =912
b= § .
| Step 1: (12 x 12) + (6 x 6) = c2
) . l4d = 36 = c§
f ’ : 180 = ¢
Step 2: 13.416 -
i ‘ ) 180.00,00,00
s % 1.
23/80 -
L 9
ol 464 /1100
T 1056
26810 / 4400
, 2681
26826 / 171900
. 160956
' 9944 - R
The bridge measure is 13.41§ inches.
. ) 4. * Determine Sridge measure using the rafter schedule.

a. From the rafter schedula on your framing square, read the
mumbers given on the first line under the mumbrr 6. The
number should read 13.42

5. De‘::emine line length of common rafter.

8. Multiply the bridge measure and the total run (in feet)
equation. : .

-

- .t

. “Step 1: " 13.416

( . - P X iy - 195
' 3416 v . -
) 13416

147.578 {nches

!
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3 “"'m'"i . ‘u ; B A SR A.,‘ P M oo T .. . rroo J_&:ﬁ_@
;_.._fg*.' ) . . . », ‘ - Ll « - w — -t

| o . . e -7
CHE ‘ A | . scmr A50.2 8y .:sfx 2.%.1
< : o 12 ‘ -
Step 2% 12}&673373 .o T I T -
| . e 012 T, ’ L : .
F;:S;: * R ® . ) i *A N ‘ -gz " " . te ‘;. ’ il ’ ‘A . ,k“ | f “‘
- I | N . |
.« . A ‘ - TR ) ’
: llbreet 3 576 inches ‘ . L o
' ‘ ‘ . . ( _ f ‘
. % b. T&e total run is one half tha span, equate: ’
a spag = 22 feet. | Q )
% .
' ’ 22 ~ 2= 11 feet. : .
, ‘ . .
‘ ' total run = 11 feet - - .
. . t .‘\,x
’ Step 3: .576 . -
x 16 .
. 3456 .
578 ;
. 9.216
The line length is 12 fr. 3. 9/16 inch. ) o * g
6. Determine iengch of projection and the leng:ﬂ of tail. _
a. By refering to che elevation plan and?cr sectional drawiag.
b. Multiply the bridge measurement and length of the projection
(in fset). equate: )
I prejection = 18"
18" = 1 1/2 geet
13.416
x 1.5
. ‘ 67080
13416 ‘ .o~
20.1240
Tall length is 20 1/8" or ;' 8 1/8"
| 71 Layout common rafter liae‘;eﬁgch.
- (3 of 5) ) . -
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S o 1s0.2 W a8 1.2.3.1
N - . ‘- K ,k . - - 7“ - . ) : o ‘_ff?
s . Coa. tiphart aymtrolghl Zix 4 and sop it on a8 palr of saw horsas, o
e . . H . " -
. . . \ o . . : N ¢
h., Aa in predipus Laske, determine the crown. - ) g ;
o« P ' : .. | | -
“;- ' 7 . .me ? - , : ) ‘
’ t z : i v ' / ‘ ‘
) T / \ . ) 6 . 4 ‘ | ]
® . - ‘
.+ By holding the framing square with the body on 12 and ;.
) . " the tongue on 6. Strike a plumb mark on the tongue at
- | the end of the 2 x 4 such that the crown will be up.
: . = d. From the long , nt of the mark, measure ou¢ che line
. ‘ length determined in scep 5 (12' 3 9/16").
\‘. . . .
> 8. Lay out for birds mouth. e
$ ' A. Square the top of the 2 i.ﬁ at the matk.. =
- ‘ b. Using the framing square run a plumb line down the side
’ of the 2 x 4. . i ’ x
. ¢. From the top edge, measure dbwn:knd_mark 2 1/2" . ]
¢ . ya . ‘ " s ‘ ) .
5 R 5 |
. /o 212 S . |
d. Using a framing square, éin a level line at this wmark. This ’
level iine is called seat cut, ' .
e
9. Lay out for tail- ‘ -
a. Refef to step 6 for lemgth of ‘tail, . :
b.” Utilizing skills gained from previcus tasks, mark for tail,
10, Lay out fafatidga shortening allowance. f ! )
et . ‘ - - - Q
¥ sl . LY
- . | * 13 - . - )
014 Plumb Line .
4 | : t«- U ¢ o
o § . . — )
) 1/2 thickness of gidge
* _- N : * o* * ) ' ’ "“;
kg - P &
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TN ‘_‘;"“h‘ PO Y ' - f;;‘;‘.__;‘;,: St :;;"‘_.-.,é Sl e e ~' B et
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f“ . ‘a. ¥From the p&uis Iine marked in step 7, measure Back one -,
s — . 2 . half the thicknnss 'cf che ridge doard. This half thick~ .
oo % sess.muét be takan perpendicular from the origisal plumbd =
ST . 1line. . A .-
i ofztsiml plumd line
o ‘
1 . -
' Measuring tape
. h. Hark new plusb 1ine and scratch out the erigina{ mark.
c. Scratch out old marking to eliminate cutting on the wrong -
. mrke "
11. Check work with iastructor.
a. Raise your hand or call instructor.
} b. The iayout wn:k must show the total rafter lcngth to be
within + 1/8" of the .correct length. The lumber to be left
f after cu:cing the birds mouth must be within 2 7/16" -
‘ 2 9/16" and the rafter must be laid out with the crown up.
| 12. Cu: your rafter.
P a. Using the tools and equipment assigned.
S Questions:
o l. Thé pitch is equal to the over the .
, 2. Line length of a rafter is determined by multiplyiang the
1‘ 1 ?building.
Toa
;’;2: ) + - igg
E: .« T e
T .
e ¢ )
A , )
i ' ) (5 of 5)
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» -NAVAL CONSTRUCTION TRAINING CENTER
. PORT HUENEME, CALTFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2 '

Classification: Unclaasigied .

Topic: Hip and Valley Rafter N Terminal Objectives:: Upnn.complét.on of this unif the

' . - student will have met all the requ:irements of Persopnel .

Average Time: 2 Periods (Class), 8 Periods (Pract) Readiness Capability Program skill level 150.2, "Light
‘ Frame Construction II", {nvolving: fnterpreting

menzers

Instructional Materials: struction drawings for the layout of woad frame
. for service-type stairs and all types of rafters;
{ ~ A, Texts: - and setting up, operating and performing operator's

maintenance on the trailer mounted iaws. The 1light
1. Builder 3 & 2, NAVPERS 10648-F, Chapter 1f. frame structures to be erected and "he tasks favolved
with the trailer mounted sa¥s are to be done by fol-

2. Framing, Sheatining and Insulation, lowing the procedures and meeting the specifications
Delmar Publishers Inc., Unit 16. as stated on the job sheets.
B. References: : Enabling Objectives: Upon completion of this topic
' the student will be able to interpret the roof framing
1. Fundamentals of Carpentry, Volume 2, plan and construction drawings for alying out, pre-
W.E. Durbahn/E.W. Sundberg. paring and erecting hip and valley rafters by follow-
- o ing procedures as outlined in Job Sheet SCBT 150.2
2. A Framing Guide and Steel Square, BU JS 1.2.4.1, "Laying Out Hip and Valley Raftems". . -
D.L. Sigmon. The prepared rafters will be within + 1/8" of the -
‘ specified length, the side cut will be with{n + 1/16""
C. Tools and Equipment: ‘ of the specified angle, the lumber ieft above the
. ; : : bird's mouth will be within Z 7/16" to 2 9/16" at the
1. Combination square. L - corner of the building, and the rafcers' will be lafd
v : . with the crown up. A job sheat will be.proviged to "
I. Framing square. the student. - o a\"
3. Measuring tape, ' ~ Criterion Test: The student will prepare ani,install a
 hip rafter and a valley rafter. The prepared rafters
4. Sliding T-bevel square. will be within + 1/8" of specified Iength, the side
' : cut will ‘be within +, 1/16" of the specified/angle, the
s C ‘ lnnher above the bird's mouth will he withim 2 6/16" to
) ' : 2 9/16" ‘at the cormer of the building, and. the :&f:e:s
1!}{) - will be laid with the crown up. -~

(1 of 19)
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. * ‘ _V‘ ¢ . . ' » . $
- ‘} R € 4 5’?‘4/{- . i ) hA mxlson nﬂ IG &\1!_.
. ) S . , i
) S. Sawhorses. - . X .
. ’ / .
¥ :
6. Crosscpt suw. p o : ) - .
¢ -@‘ . -
'}c Pe“cilc F s
AL L < - Q
* '\8; Portable electric cireplar saw.
. . ‘ ¥ ‘. )
A .9, Hammer. U . ! ’ »
N ) ) ) :\\\ . ) , .
10.  Natil apron. ) < .
li}‘ Tralier mnqﬁted'saw anIUQ$ng brime pover. A .
. n. _‘I‘rainfngr Alds and Devices:
. ¢ . . .. &
‘ . 1. Film,
a. MN-6719D "Building Technique - Framing ¢ N
Hip, Valley and Cripple Rafters" (25 min.)
2. Transparencies, | . -
a. 1105 10321.1017T-6, “"Rafter Table'. -t . ’
1. Loegally Prepared Materials: - v
R ) a. Samples,
. £ .
» (1) Hip_ rafter. i
¢ . i - X . g
(2) Valley rafter. : « e . - ‘-
b. Mnd(‘l.‘ 4 -
(1) Platform frame building. : o 119
. ‘ L
g . ¢ , ’ (2 of 1)
i ) h i
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¢c. Job Sheet.

(1)

'SCBT 150.2 BU JS 1.2.4.1, "Laying Out

dip, Valley and Cripple Raflers'.

4. Materials.

a. 2 x 4's.
. /

b. 164 box nails.

c. 8d de nails.

Training Aids Equipment:

1. 16& projector

R
2. Overhead projector. B

L
LR

i

<t

- /
H

L J
. ;
i
' ]
-~ s €.
& :
«
- - .~ (3of10)
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_ OUTLINE OF INSTRUCTIQN. Lo

I. Introdictdon to the Lesson. k

t

. 1R ,
. o “A. Fstahlish contact.

B'

;C‘

T

ks
v
-

1. Namep

L k) N
2. Topic:, Hip and Vatley Rafgers.

hs:ah{lsh readness’,

. Hip rafters are roof{ members that
extend at 45° from the plate lines
forming an " outside corner to ‘the
ridge, whose purpose is to snﬁpert
hip jacks, roof sheathing and roof ing.

Valley rafters are roof frame members
that extenid at 135° from the plate lines
forming ag finside corner to the ridge,
whose purpose is to support valley
facks, roof sheathing and roofing.

£

1. Assignment :

a. Read: al .

Y
‘

. Q!) Builder 3 & 2§ NAVPERS 16Q68~F,

Chapter 11, .p es 324-327.

(2) . Framing, Sheaching‘and
‘Insulatfon, Unit 16,

+ A

Establish effect.

* - ‘ .

tiat

£

PR : e

, | © ° sCBT 150.2 3y 1¢71L- 4

INSTRUCTOR  ACTIVITY - STUDENT ACTIVITY

-

-~

T.A. Intrbduce self -and topic.

Y
£

.

-

'1.B. Motivate student by stating
that this knowledge is essential
in advance roof framing.

o

«

I.C. State learning objectives,

' ‘ :
e 116

C (4 of 10)
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°  OQUTLINE OF INSTRUCTION . ' ’ INSTRUCTOR ACTIVITY t‘: -, tSTUDRENT ACTIVI
1. Valge. . ‘ a.- Upon completiom of this ' ‘
y v» topic you will be abig to - .
o0 a. Pass’course. . . interpret construction drawings v
oo - ) in laying out, preparing and .’ ¥
. b. Perform betcef on the job. ’ -erecting hipr and valley rafters. ‘
- €. Get advanced. ’ > .
d. Be a batter builder. - ‘
‘ | D. Overview. :
. ,_ aa AN .
. 1. Ask questions any time. o — ,
: . A / » }rw
. 2. Job sheets are to be used as guide.
i 3.. Job shcefs may be requested for
' !f N / ‘personal references.
& ¢ . - ) -~ .
IT. Presentation. , ‘ ‘ ‘
i ' oy ~ ~ N
g » A. Iatroduce job sheet ., < I1.A. Hand out job sheet.
- } < ., £ . ’ A *
: i. SCBT 150.2 BU JS 1.2.4.1, “Laying Out .
dip and Valley Rafters". *
. , ) . -
B. Hip rafger. - .o e N »~ II.B. Explain why the unit of
. - . : " run has changed.
. 1. Unit of run for hip and valley .
’ rafter. L ‘ ) "
¢ £ . '
~£ :
L 4
& ot :
. . upit of rum for-hip or .
vailey rafteg.~ 16.96 o
or 17 inches. | . ’
P 3 .
Coy % (5 of 10) 18
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. *J hEE T - _‘_,._._._ S S .



? s ] - . . - . . ‘ .
i - * L
OUTLINE OF INSTRUCTION - ! INSTRUCTOR ACTIVITY . STUDENT ACTIVITY - _
2. Unit of rise.
a. 6 inches.
1. Bridge mecasure. ‘ 11.8.3. Pass out framing square. h
. Use transparency 11CS 10321.101T-6
oo . a. Rafter table, to point out key information to T
: look for. ’
(1) Length hip-or valley per foot =
run is on the second line. )
(2) 1f unig of rise {s 6", locate )
bridge measure?%n the second
line under number 6, should
read 18, .
4. Line length {s determined by multiplying “I1I.B.4. Demanstrazééizhe tength
hridge measure and total run. calculating technique.
EXAMPLE:
18 '
X1l 198 inches $
‘18 ‘ or
18 16 {t. 6 in.
198 : :
5. Lkength of overhang is determined by 1I.B.5. Demonstréte calculating 's
muitiplying -bridge measure and technique for overhang. ‘ : L
projection (in feet). - S > .
EXAMPLE: Projection = 18" = | /2 fe.
' - 18 ' ' o
x11/2 . 27 inches
- _ 9 A or ‘ * . : . ' .
. S 18 Z.ft. 3 in: . T ,
119 7 o : 120
= - - i '5 {6 of ib) ¢ AR - - s
+ o . _ ‘ . i " %
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- SCBT 150.2 BU 1¢ 1{ .
OUTLINE OF INSTRUCTION LN INSTRUCTOR ACTIVITY STUDENT ACTIVITY

-

%6, Intraduce‘film.' . . , "II.B.6. Introduce film.

a. MN-67190 "Butlding Technique -
Framing Hip and Valley Rafters".

-~

7. Dlsep§§ key potnts to look for. o I1.B.7. Discuss key points.
8. Show film. I1.B.7. Show film. -
9. Discuss film. - I1.B.9. Lead discussion of film. I1.8.9. Parcticipate
‘ s . _ in discussion.
a. Highlighes. II1.B.9.a. Ask questions,

b.  Accuracy.

C. Steps cf~procedure. ( II.C. Take class out in the
' field to demonstrate hip and
1. Layout hip rafter line length. valley rafter layout techaique,

a. Select and set 2 x 4 on saw horse.

b. Determine crown.

¢. Strike a square mark on the edge
approximately 2 inches from the end
and locate midpoint of the squared
mark.

o d, anom this mark, measure out lipe . .
length., ‘ )

" e. Square this new mark and locate mid-
point gf squared line.

: !
2: Mark for side cut foré}&e top ¢t the
, rafter. :

(7 of 1)




OUTLINE OF INSTRUCTION

3.

¢

tavout for birds mouth,

a. Mark opposite side cuts intersecting
the center mark of step I11.C.1.d.

5. PRun a plumbh line down from the
shorter end of side cut markings.

. Run a plumb tine down from the
squared mark used in step a.

w. From the top of the edge, measure and
mark 2 1/2" down on plumb line in
step .

a. Mark a level line through this mark
and scratch out any marking beyond.
the plumb line marked in step b.

“ivout tail for hip rafter.
From the line length marking of

step [1.G.1.d., measure out 2 ft.
1 in.

c‘l

.  Square this mark nn&glocace midpoint
of squared line,

z. Mark opposite side cuts Intersecting
the center point.

%, Run a plumb line from the shorter
end of side cut marking on face of
2 % 4.

~aerten rafter al the ridge.

SCBT 150.2 BU 1¢°1{
* STUDENT ACTIVITY

(8 of 10)

~

INSTRUCTOR ACTIVITY
3

11.C.3. Stress the importance
in this portion of layout work.

.

11.C.4. Stress importance in

this portion of layout work, -
use simple sketch to clarify

this cut.

e




~
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OUTLINE OF INSTRUCTION

1 .

a. Holding a measuring tape perpendicular
to the side cut .markings made 1in
step 11.G.2., locate points on half
the thickness of the ridge board.

b. Run side cut markings through these
points and cross out old markings.

¢. Run plumb cut markings from the
short ‘end of the side cut marks.

D. Valley rafter. o

1. In laying out for the birds mouth for
& valley rafter, use same procedures
as in laying out for the hip rafter
except the running of plumb line down
from the long end of the side cut

-marking in step 1Y.G.3.b. and the not
scratching odt of any markings as in
step II.G.3.e.
H

2. In laying for the tail cut for a
valley rafter, use same procedures as
in layirg out for the hip rafter except
the running of plumb lines down from the
long end of the side cut marking in step
I1.6.4.c. . ‘

b

ITI. Application.
A. Student practice individually ‘in laying out
a hip rafter and a valley rafter for the
N practice building using bridge measure
. method. Have layout work checked then’
and erect rafters.

124

-

INSTRUCTOR ACTIVITY

IIL.A. 4
assist and supervise the

student. :
o

— | o (9 of 10)

Be available to show,

&
[ ]

SCBT 350.2 8U 16 1 & °
STUDENT ACTIVITY

IT+.A. Student
practice indfvidually ~
seek instructors assist-
ance if help is needed. =

126
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e e e 4 ey am e e

@ Y
. o ' R S T 3 . "o i" .
Y IV. Summary. e J% Lo T T *
X ¢ . - ¢ . .
B . € - v . ;\ . f[ : . . .A
. et es . . - v
A. Hip avd valley rafters, 'R o ’ A "
, : : * ‘ L ! . ’ -flfL'
1. Unit of run. ' T Ag-‘r‘
-~ @\’é“'x’ .
- & ¢
e 2. Bridge measurce. R
<
ey : g
a. Line length, ) - _ ’ '
. ¢ ) b » ’ '
b. Tafil.
.
3. Birds mouth length, ’
o
‘
a.  Hip. ' ' ¢
L. talley, !
G, Tail cut.’
. ‘ ¢
#A.  Hip.
b. Valley. '
«. Shortening.
V. lest- ] . .
TN ¥ b
A. Student will perform criterion test : o -~
; as stated. . ' © : ot -
: ' ‘ . ‘
\ ] .
R 'y < . -
£y
L A '
: 127 : -
) (10 of 10) ,
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NAVAL CONSTRUCTTON ‘TRAINING CENTER “ ‘2
— PONT RUENEME, CALIFORNIA 93043 g )
S SPECLAL CONSTRUCTION BATTALION TRAINING (SCBT1) 130.2 . T
] JOB SHEET | | )
TITLE: .aying Out Hip and Valley Rafters.
INTRODUCTION: This job sheer is to guide you in laying out of hip and
valley rafters.
Tools, Equipment and Materials:
1. Measuring tape
2. AFraming square
3. Combimation square
4. Sliding‘T~bevel square
5. Sawhorses
6. Pencil
?. Crosscut saw
8. Portable elactric circular saw
3. Hammer
10. Nail apron
11. Trailer mounted saw including prime mover. | 4
12, 2 x 4's
Questions:

1. What is the unit of run {in laying out for a aip rafter?

¥ - - -
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SCBT 150.2 BU JS 1.2.4.1

" oo
* o ¢
. . 5 L S " ’ ;
; rs«w‘i;tmm{- R . :
g | MICEDIRES: T L, - . —
& Lo ) - ’
' ’ t. Betermloe the upan ol the hut feding. N
. t . o { . i . -
¥ T g By seteerelng Lo the f loor plan. ©
A , - (
. ." 2. Determine the witt ot rise.
. . © ~a. “By referring to the elevation plan and or the sectional
- ) A ! dr“iﬂg- ) ' .
. h. w;tf*be shovn thusly:
= ; H
L3 ¢ ] B ’
i f,-"
* R f
r
$
. NOTE: 16.96 or 17 {s used as the unit of run when working on a
hip or valley rafter.
oot
130
, . |
(2 of.8) . ~
% . ?
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LW &)
.

a. Use P)Tr:haserm Theory eg. :gz. b2 = 2, '

[y ? % . ® . - .
SCET 150.2 BU JS 1.2.4,1

Determine dridge messure using Pythagorean Theory.

given: a = 16,96 : .
h = & . . i

(16.96 X 16.96) + 6 X 6) = c?
287.6416 + 36 = 2
324.6416 = c%

~18.0Q2 ' -
12476416 : . -
11
28 j224
14
3602 6416

The bridge measure is 18 inches.

NOTE: 16.96 or 17 is used as thq unit of run when working on a
hip or valley rafter. ‘ '

Determine bridge measure using the rafter schedule.

a. From the raf:ef schedule on framing square, read the number
given on the second line under tie number 6. The number should
read 18. ’ . : )

ks

Determine line length of hip (or valley) rafter.

a. Multiply the oridge measure and the total run (in feet) eg.

@ -

Step 1: 18 Step 2: 16
11 12 198

ER 12_

18 78

198 72

. 6

Line length of the rafter is 16 feet 6 inches.
(1) Total run {s one half the span of :hg building, eg.

s Span = 22 feet.

.

22 » 2 = 11 feet.

Total run = 11 feet,

”
x

.
1

RION
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SCBT 150.2 BU J§ 1.2.4.3
]
3 :

\ .
Determaine line length of thc tail,

\.-«
a. By referring to the elevation plan and or sectional drawing

b. Multiply the dridge measure and the length of projectién
(in feet), «y

protection = 18 {aches

18 = 1 172 fent.
1 h
¢ IR A
Q- A
13
27 inches. :
Tail lenetn is 27 inches or 2 taer 3 inches. .
Layoutr nip (or vallev) raftar line length.
a. Select a straight pilece of 2 & 4 and set {¢ on a pair of
saw horses. ‘ ‘ o ‘
2. letermine the crowm.
¢. >irike a square mark cn the ecge app:oxima:ely 2 inches from ¢ .
- the end of the 2 x4 and find the center of the squared mark.
* ‘ ‘ :
(LY In layout work for hip und valley raf ters, work {rcm tte
center !{ne
d.  Urom this mark, measure out the line length determined in
Step 6. : _
(1) This mark will be exactly on the corner of the Buildins. -
Mark for side cut fo. the top of “the rafte~, this marking must
pass through the center mark.
V4
a. Jepend&ng on whether a single or a dounle side cut is needec -
mark for side cut, by holding 8 1/2" and 9" on your framing
square and marking on the 9 side. -
b. Side cut of a hip or valley réfcet is made by using the unit .
.of Yun and the bridge measure on Your framing square. Mark
on the bfidge measure side. ) ’
.
& .
. R

' A i f? S g
R -
Al - - . et L ) L ) .
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10.

11,

12,

u§“ o N [

ot

Determine side angle cut using the cafter schedule.
\ . ‘ | g .
a. From the rafter schedule. on your 'framing sqpa:e; read .the
‘ number given on the 1ast line uynder nuaber. 6 The number
should read 11 5/16. , .

W

b Using this number’ {11 5/16) and 12 on the framing square,

mark on the 12 side for the proper angle.

‘ % : i .
(1)  You will find thac the angle formed by this mark is
the same angle as that in step 7.

<
1Y

Layout birds-mouth for hip rafter.
i. Mark 1 square at the marking for line length.
b. Ftnd the center of the squared mark.

Using the numbers 8 1/2 and 9 on your (raming square, ma:k
opposite side cuts intersecting at the center mark.

ra

fi.

from the shorter end of the side cuts markings rumn a plunb /
line across tbe face of the 2 X 4.

b

Run a plumb line across the face from the squared line leﬂétﬁ
mark. »

. Zrom the top measure down and mark the amount of wood equal
to the wood laft on the common rafter.

g. Mark a level line through this mark.

h. Scratch out the marking beyond the plumb line marked in
step 10d.

in laying out birds-mouth for a valley rafter.

a. Run a plumb line from the longer end of the side cut marking
in scep 10c.

'}
b. Run the level line to this plumb marking through marking
in step 10e.

Layeué tail for hip rafter. <

2. Determine length of projection from sectional drawing.

‘ (5 of 6)
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RCNT 10002 B8 a8 V2,04, -

A

L4
b. Multiply bridge measute (18) and leagth of projoetfun
(in‘feecﬁ‘eg.
Projection = 18 {nches = 1 1/2 faet.
18
x 11/2
¢ g
18
27 inches or 2 feer 3 inches.
¢. From the line length marking measure out 2 feet 3 inches,
square this mark and locate center. A
d. Using 8 £/2 and 9 on your framing square, mark opposite
side cuts intersecting at che center point.
e. Using 6 and 17 on your framimg square run a plumb line from
the shorter énd of the side’cyt marking.
Layout tail for valley rafter. '
a. Same procedures as in step 12 exéepg the running of plumb line

trem the long end af side cut markings.

Shortening rafrer at the ridge.

.

e
»

d.

Run sidé cut markings through midpoint of squared mark in

step 7c.

Holding a measuring tape perpendiéular to the side cut

marking, locate points one half the thickness of the ridge

board.

Run new side cut marking through, these new markings and
cross aut the old side cut markings.

s

Run plumb cut markings from the short end of side cut markings.,

Check work with instyuctor.

a.

b.

-your rafter, !

Call for instrictor ~ have a framing square handy.

L

The total length of the rafter must be within :,1/3? of being-

correct, the si¥e cut from one end of thy angle to the Gther ‘
be within + 1/16", the lumber left after cutting out the birds- /.
. mouth must be such that the portion that will be directly over R

the building cornmer be within 2 7/16" - 2 9/16", and the
rafter must be géid with the crown up. :

o

ﬁsing tool and equipmen:JL;gggned. , :
‘ T 66 of 6)
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__ NAVAL CONSTRUCTION TRAINING CENTER
; a PORT HUENFME, CALIFORNIA 93043

SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150. ?

glassifiéation: Unclasstfied
Topic: Hip, Valley and Cripple Jacks
Aversge Time: 2 Perfods (Class) 8 Periods (Pract)
Instructional Haterfals: J

A. Texts: .

Terminal Objectives: Upon completfon of this unit the -
student will have met all the requirements of Personnel
Readiness Capability Program skill level 150.2, "Light
Frame Construction II", fanveiving: finterpreting com=

- struction drawings for the layout of wood frame members

for service-type stsirs snd all types of taf:erl. and
setting up, operating and performioy operator's<“maintena

. on the tratler. mountéd saws. . The light frame styuctures

1. Builde. 3 & 2, NAVPERS 10648-F, Chapter 11,
pages 332 - 13136,

2. Framing, Sheathing and”fﬁsulacion,
Delmar Publishers Inc., pages 132 - 135,

B. References:

‘1. rundssentals of Carpentry, Volume 2,
W.E. Durbahn/E.W. Sundberg.

Framing Guide and Steel Square,
A

A
D.L. Sigmon.

#gp

. <
. Teols, Fquipment and Materiala:

1. Trailer mounted saw including prime mover.

L

2. Portable electric circular saw.

3. C(Crosscut saw.

AN
~

-

4. Combination square.

to be erected and the tasks involve! with the trsiler
mounted saws are to be done by following the procedures
and meeting the gpecifications on the job sheets.

Enabltng Objectives: Upon completfon of this topic the
student will be able to interpret the. roof framing plan
and construction drawings for laying out, preparing and
erecting hip, valley and cripple jacks by foliowing pro-
cedures as outlined in Jobh Sheet SCHT 150.2 BU JS 1.2.5.
"Laying Out Hip, Valley and Crigple Jacks". A job sheet
will be furnished to- each student. The hip, vtlleyljnd
cripple jacks will be within + 1/8" of the npecified
length, the side cut(s) will be within + 1/16" of the
specified angle cut, the lumber left “above the bird's -
mouth will be within 2 7/16" to 2 9/16", and the rafters
will be laid with the crown up.. o

f -

Criterfon Test: The gtudent will prepare and install a
hip jack, valley jack, and a cripple jack. The prepared
raftegs will be within + 1/8" of specified length, the
side cuts will be within + 1/16" of the specified angle
cut, the lumber left above the bird's mouth will be with
in 2 7/16" to 2 9/16", and the rafters will have the .°
crown up.
P
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10.
11.
12.

13.

Measuring tape.
Framing square.

S1iding T-bevel square.
Nail apron.

Sawhorses,

Hammer, 16 oz.
2 x 4's.,

16d box nafls.

8d box nails.

D. T’I’Giﬂf.ﬂg Afds & Devices:

IQ

2.

Transparencies.

&. 11CS 10321.101T-6, "Rafter Table'.

Locally Prepared Materials.
a. Model.

(1) Platform frame buflding.
Samples.
(1) Hip jack.
(2)

(3)

Valley jack.

Cripple jack.

SCBT 150.2 BU IG 1.

Homework: Read:

1. Builder 3 & 2, NAVPERS 10648-F, Chapter 11, pages

332 - 336.

2. Framing, Sheathing and Insulation, pages 132 - 135,

I2r

N J
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E.

C. Jph Sheets.

(1) SCBT 150.2 BU JS,1.2.5.1, "Laying

Out Hip, Valley and Cripple Jacks".

-

Training Aide Equipment:

1. Oyerhead projector.

)

oL

scaT 150.2 »v 16 1{ .

"

©



' (Ve SCBT 150.2 By 16 1
- ) OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVI
’ , 1. Introduction to the lesson.
Y ”
~ A. Establish contact. I.A. Introduce self and topic.
) Yy 1. Name
1 . ) ,
. gf Topic: Hip, Valley and Cripple Jacks.
?A ' L . ~
B. Establish readiness. ‘ .. I.B. Motivate student by stating
: , that this information is essential
1. Hip jJacks lare roof frame members in advance roof framing - define
"~ : that extend at right angles from the and state purpose of hip, valley
‘ -plate line to the hip rafter whose and cripple jacks.
purpose is to Supporc roof sheathing
, and roof ing.
’ 2. Valley jacks are roef frame members that
extend at right angles from the ridge
board to the valley rafter whose
* purpost :i to support roof sheathing
and roofing.
3. Cripple jacks are roof frame membérs )
that extends from the hip rafter to
the valley rafter whose purpose {s to
support roof sheathing and roofing.
4. Assignméht.
a. Read
. (1) Builder 3 & 2, NAVPERS 10648-F, .
pages 332 ~ 336, -
* (2)¥ Framing, Sheathing & Insulation, .- ' 'l 1;3

pages 132 - 135,

o : | (4 of 13y
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OUTLINE OF INSTRUCTLON

C. Establiish o(}ert.

!‘

Value.

a. Pass course.

b. Perform better on the job.

c. GCet advanced. -

d. Be a better builder.

D. Overview,.

1. Ask questions any time.
2. Job sheets are to be-used‘as guides.,
3. Job sheets may be requested for
personal references.
4. Stress accuracy.
I1. Presentation.

A. Introduce job sheets.

1.

SCBT 150.2 BU JS 1.2.5.1, "Laying
Out Hip, Valley and Cripple Jacks".

B. Hip, valley and cripple jacks.

1.

2.

Unit run is 12 inches.

Unit of rise 8 6 inchgn.

e 7‘5’(

SCBT 150«2 BU IG la(l-nj

INSTRUCTOR ACTIVITY

STUDENT_ACTIVITY

T.C. State learning objectives.

I.C.1.a. Upon completion of th.s
topic you will be able to intrepret
construction drawing in laying out,
cutting and erecting hip, valley
and cripple jacks.

114
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e ‘ : - - . SCBT 150.2 BU 16 1{ ,
" OUTLINE OF INSTRUCTION ~ INSTRUCTOR ACTIVITY ~ STUDENT ACTIVITY

' ' 3. Bridge measure is 13.42 inches.

4. Llength of overtang is 2 feet 3 inches.

$. Common difference of jack at 16 I1.B.5. Demonstrate common
inches on center {s determined : difference calculating
by using ratio and proportion. technique on C/B.
- “ s -~

Have stuqen: work at similar
type of problem.

EXAMPLE: ¢ = common difference in length.

16/12: _ €= 4/3 x _C
. — 13.42 13.42
- ‘

3C = 53.68
C = 17.893 17 7/8 {nches.

Common difference of facks is
17 7/8 inches or 1 foot 5 7/8 {n,

(s
6. Side cuts of jacks.

a. 12 and 13 7/16 on the framing
square, mark on the 13 7/16 side.

. f using rafter table, the fifth
lirde i{s for the side cut of jacks.
Under 6 locate number of fifth line,
the number should read; 10 3/4,
this means use 12 and 10 3/4 on . T
framing square, marking on the 12 ‘
side. : -

{6 of 13)




( ' SCRY 150.2 80 16 1{

OUTLINE OF INSTRUCTION 1 STRUCTOR ACTIVITY ~ STUDENT ACTIVITY
. 4. Shortening allowance. 11.C.4. FEwphasize shortening .
: - technique.

a. Run side cut of jacks through
afdpoint.

b. Allow deduction for one half A
thicknesg of hip rafter. N

c. Mark new side and cut marking
through this new magk.

d. Square the long point at the top.

e. From tﬁis squared line, measure
down 17 7/8 inches as necessary.

i
! f. Square these markings.

NOTE: The squared lines will be the
long points of hip jacks.

5. Layout a palr of hip jacks. 11.C.5. Show students laying

” : out of the jacks in pairs will
a. Place 2 x 4's, one on each side help eliminate error in side
of template. , cutting of jacks.
, b. Transpose marking from templaﬁg ‘ RN
i 14~ to the 2 x 4's for long point,
B N - birds mouth and. tafl length,

¢c. Mark for side cut.

: . ¢

. ‘ ' ' ’ (8 of 13)
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B - . SCBT 150.2 BU 16 1{
OUTLINE OF INSTRUCTION - _ , INSTRUCTOR ACTIVITY STUDENT ACTIVITY
4. Shortening allowance. II.C\4. Emphasize shortening
. ' technique.
a. Run side cut of jacks through
midpoint. '
B , . b, xallow deduction for one half

- thickness of hip rafter.

¢. Mark new side snd cut markiﬁg
through this new mark.

d. Square the long point at the top.

. e. From this squared line, measure
down 17 7/8 {nches as necessary.

e f. Square these markings.

NOTE: The squared lines will be the
long points of hip jacks.

5. Layoﬁt a pair of hfg jacks. IT.C.5. Show studeuts laying
out of the jacks in puafrs will
4. Place 2 x 4's, one on each side help elimfnate error in side
of template. ~cutting of jacks.

b. Transpose marking from template
to the 2 x 4's for long point,
birds mouth and tail length.

c¢. Mark for side cut.

‘ | 1,y

(K of 1) .
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( ’ - SCBT 150.2 UB IG 1, *
OUTLINF_OF INSTRUCTION INSTRUCTOR ACTIVITY - STUDENT ACTI.. (Y

d. Mark for plumb cut.

€. Mark for birds mouth.

f. Mark for facia cut.
PART 11 Valley Jacks

¢. Determine total run of longest -
valley jack.

a. Inner comer of building to
the center of the first common

rafter.

b. Subtract this dimension from the
spacing on center of rafter.

Determine line length for this valley

jacks.
§. Layout line length for vai'ey jacks.
a. Select and set a straight common
rafter on saw horses.
1?3 l b. From the long point of the measure '
down of line length for longest :
valley jack calculated in step
11.B.7.
! c. From this mark measure length of «
.
| 152

common difference back up_-to the
top end of rafter. :

d. Square these marks. ~

e (9 ef 13)




" OUTLINE OF INSTRUCTION

NOTE: These marks will be the long
« polnts of valley jatks.

9. Shortenfng allowance. .

4. Frum the plumb cut on the coumon
rafter, deduct the full thickness
of the ridge board.

10. layout a palr of valley jacks.
4. Place 2 x 4's, one on each side
ot template.
b. Transpose marking from template to
the 2 x 4's for plumb cutl at the top
and the long point of the side cut.
. Mark for slde cut. $
d. Mark for plumb cut.
; (8
"art IIT. Cripple Jack
1. Determine total run of lonpgest crapple
i.x\‘;‘».

d. Center of the shortest valley rafter
at the ridge to the point of intev-
section of the center lines of hip
rafter and the ridge.

Add this dimension to the g&tal run
of the shortest valley jack tor
theoratical dimension. -

yo
g
o

(19 og 13)

SCBT 150.2'BU I¢ 1

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

11.€.9. Explain how this will
allow shortening for one half
the thickness of the ridge board
and one half the thickness of
the valley rafter. :

——



, o S SCBT 150.2 BU IG 1...5

OUTLINE OF ENSTRUCTION INSTRUCTOR ACTIVITY ~ STUDENT ACTIVITY
. Subtract two time ..ftq; ﬁpﬂcing f rom I7.C. 1. c. Explain this
theoratical dimension. = portion of deducting of

\ two rafter spacing.
‘\} 12. Determine line length of this cripple jack.

. Mottiply bridge measure by tofal run _
of longest cripple fack. - & ‘

13. Layout Jine length for cripple jack.

4. Selecr and =et a scrap of 2 x &4,

I long enough for this jack on a pair
of sawhorses.
b. Square a line on the edge, approx-
imately 2" from one end. .
¢. Measure and mark for length of -
cripple jack..
d. Square a line on this mark.
e. Locate center on the square mark. ;
f. Mark for gﬁde cut through .these centers, \
f 155 > ‘ " :
14. "Shortening allowance. s
f ’ i “
a. Ddduct for fggi thickness of a 2x 2
4 .
b. Mark for row side cut. : 156
15. Mark for plumb cut . ~
t ‘ !Q‘
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OUTLINE OF INSTRUCTION

16. Determine common difference of
ctipple jacks.

i1, Applicatton.
A. Student practice.

1. Laying out of templates for hip
facks and for valley jacks,
individually.

.o Laving out of a pair of hip
jacks and a pafr of valley jucks,

fndividually.

.o Laytng out a cripple jack,
individually. £

v, AUMnAry
A. Bip, valley and cripple jacks.
! tnir of run.
J.0 Uit ot rise.
$. Bridge measure.
4.  Line lengfh.

b. Tail length for hip jacks.

Tat 1Y)

INSTRUCTOR ACTIVITY

S

N2

SCHT 150.2 BU 16 1§
STUDENT ACTIVITY




‘ _ : SCBT 150.2 BU IG 1L,
OUTLINE OF INSTRUCTION .  INSTRUCTOR ACTIVITY STUDENT ACTIVITY

4. Birds mouth for hip jacks.
5. Tail cut for hip jacks. -

6. Soorteaing.

a., Hip jack one half thickness of
hip rafter.

b. Vvalley jack - a full thickness
of the rtdge board.

2. Cripple jack - a full thickness
of a 2x.

V. Test:

A. Student will perform criterfon test "
as stated.

159 I&”
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Title:

- m._ g . ‘/ S E 3 R .
~t '; i . ' .

SCBT 150.2 BU J§ 1.2.5.1

NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENEME, CALIFORNIA 93043

SPECIAL CONSTRUCTION BATITALION TRAINING

JOB SHEET

Laying Out Hip, Valley and Cripple Jacks.

(SCBT) 150.2

\

introduction: This job sheet 1s to guide you in the layiﬁg out of hip

valley and cripple jacks.

Tools, Equipment and Materials:

1.

2
-~ &

o
.

I
fo

12,

Measuring tape.

Framing square.

Combination square

Crosscut saw.

Portable electric circzular saw.
5liding T~bevel square.
Sawhorses.

Pencil.

X 4's.

| S

Traller mounted saw including prime mover.

Hammer .

Nail apron.

(1 of 1)
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SCBT 150.2 BU JS 1.2.5.1

~
Procedures: .
’} .
1. De2rmine the span ¢ the building.
a. By reférring to the floor plan.
!. Determine che unit of rige. \
1. By referring to the elevation plan and/or the sectional
drawing. :
b. Will be shown thusly:
12
b
- o
a
5
c
! ‘¥
182
f1
2 of 11) .




3.

SCBT 150.2 BU JS 1.2.5.1
o

Determine the bridge measure using pythogorean theory.

a.

Use pythagorean theory, example:

at + bz - cz Givent a = 12

(12 x 12) + (6 x 6) = ¢

b= ¢
2

5
144 + 36 = ¢“

b J
180 = ¢~

13.416 |
V 180.00,00,00
1
23/780
69
264/ 1100
1056
2681/ 4400
2681
26826/171500
160956

The bridge measure {s 13.42 or 13 7/16"

Cetermine bridge messure using rafter schadule.

3.

from the rafter schedule on your framing square, read the
number given on the-first line under the number 6. The
number should read 13.42.

Jetermine the common difference between jacks.

] .

Jepending on rafter spacing the common difference will
vary, exasple.

1)

et -

Rafrers at 2' 0" on center.

13.42

26.84 or 2! 2 13/16"

Common diffarance in this case {8 2' - 2 13/16".

(3 of 11)
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SCRT 150.2 80 48 1.2.5.1

(J)Y Raitars it 16" on center.

-
g - le” = 1 1/3 foot. »

13.42

x 113

Swl

1342 .

89 or 1" 3 7/8" Common difference is 1° 5 /9"
Pave To Hip Jacks
~. Derarmine the total rua of the longest hip lack.

a. By measuring tie distance from the outside corner of the
buiiding tc the canter of the ?angesc bip jack placement
narked on the top plate.

Biig line -~ : Hip Line { Hip Jack
E Afggf 3ldg iine
’ f#—-—-——. 0 O“ ‘*
" Jetermine line lengch of the hip jack.

a. 5v multiplying bridge measure {13.42) and total run
{107 0") in {eet, example:

13(&2
x 10
134.20 or 1.' 2 3/16"
7. Select a straight common rafter.

2. 3v looking tnrough your commons,

b. Pick a good straight piece, this member is to be wsed as
remplate for 31l your hip jacks.

2. lLay ocut line length for hip jacks. Lo

a. Set your selected common on a pair of saw horses.

b. Run a plumb line from the birds mouth to the top Qf the
common. '

€. 3Square 3t the “r~p. _ 1€;4

(4 of 11)
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SCBT 150.2 BU JS 1.2.5.1 _

-

-~

— 4. From this mark wmessure out the line length of the longest .
hip jack determined (n etep 7.

- el SQunr;'chis mark and locate center of the squared line.

‘0. Metermine shorrer‘ny allowance. -
a. Using 12" arnd 13 7/16" on vour framing square, mark a
line through the center mark in step 9.e. Matk on the
L3 7/16" side of the square.

5. 3y holding vour tape perpendicular to the-'side cut
zmarking. deduct for one half the thickness of the hip
tafrer. ;

2. Mark cew side cut marking cthrough' this new mark and cross
out the old markiag. '

1

Given: 1/ thickness of hip rafter = 3/4°,

/ Al

- —

N

3/&!!

NEW SIDE CUT MARXING

ii. Ceteraine long points of hip jacks.

4. Square the long point of the side zut marking in
step 10.

b. From this squared line measure out common d{fference
of jacks determined in step 5 (11' ~ § 7/8") as many

times as neceseary. N

Square the markings.

i

d. These squared lines are the long points of hip jacks.

o

~ay out a pair of hip jJacks.

t-

a. Place two 2 x 4's, one on each side of template.

b. Transpose markings on template to the 2 x 4's for bird's
mouth, tail lengths and lomg point of hip facks.

(5 of 11)
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SCHT 150.2 3L JS 1.2.5.1

H . \ﬂ
i ¢, Use 12" and 13 7/16" on framing square to mark for
cut .
d- Use 12" and 6"  mark for plumb cut.
@. Mark for bird's mouth as in previous tasks.
< Mark for rail cut as {n previous tasks. f/“
R S A <o)
H - — . - > 3
i = b e 3
IR 1 ) a .~/ TEMPLATE
f"{ ; 4 ) e / $
hame ¥ )‘L ‘I
H
NOTE: Place mgrks "a" as shown to designate side cut of each
rafter, "h" for bird's mouth and "¢ for end cut of rail.
working jacks {n pairs will help eliminate cutting jacks
with the same side cuts.
23, (Checx wOork wits the instructcor. '
a. Call instructor - have a framing square handy.
N

b

“he total length of the hip jacks must de within + 1/8"
of being correct, the side cut to within + 1/16" of

deing correct from cne end of the angle to the other, the
lumber lefe after the cuttir: cut rhe bird’s mouth must
be within 2 7/1&" - 2 /16", and the rafrer must be laid
with the crown up.

Par- Il: Valley Jacks.
6. Determine the total run of the longes: vailey tack.

3. 3v measuring the distance from the inaer comer of the
building to the center of the first common rafter and find
the difference of this dimension from the rafter spacing.

dimension from the total run of the
common rafter. 4 :

Given: Rafter spacing = 16" on ceater

Distance from first common rafter to inmner
corger = 12"

Span of building = 22*' - Q"

Total run -~ 22/2 = 11' - Q"

168
(6 of 11) —
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3.

9. LlLay
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|

SCFT 150.2 BU JS 1.2.5.1/ /&2
Ml p!
Con't. -4 - 16" —

11’ ~ 0" / —

1" - Q"
Lo T
The total rua ot the longust valley - 10" -

/. OJetermine line length of this valley jack.

3y nultiplying bridge measure (13.42) and total run
(10" ~ 0") in feet, example:

134.20 or 11’ - 2 3/16"

Select a straight common rafter.

A3 in previous task.
out line length for valley jack.
Set your selected common on a pair of saw horses.

From the long point at the top of your rafter measure
out line length of the longest valley jfack (11' 2 3/16").

Square the mark at the top and locate center of the squared
line.

.J. DZerteraine shortening allowance.

4.

Lsing 12 and 13 7/16 on your framing square, mark a line
through the center mark in step 9.c. Mark on the 13 7/16"
side of the scguare.

By holding your tape perpendicular to the side cut marking,
deduct for one full thickness of a 2 x 4.

Mark new side cut marking through this new mark and cross
cut the old side cut marking.

Given: Thickness of valley raftaer = ] 1/2.

/,/’ g Vi /
4 XY
p 7
NEW SIDE CUT MARKING MEASURING TAPE

{7 of 1D
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SCBT 150.2 5U J§ 1.2.%.1
H

-

S
NOTE: One [ull aliowance of the 2X will compensate for 1/2 thick-
ness of valley rafter and tha ridge board (the ridge board
. must be & 2X). “
11. Determine long pointcs of valley jacks.
a.  Square the long point of rthe side cut mariing in step
iQ.c. .
5. From this squared lipe measure out common difference of
Jacks determined in step 5 (i' - S 7/8").
¢. Square the markings.
¢. These sguared zarkings are the long peints of other valley
. Yacks.
12, Lav out a pair of valley jack.
a. Place two 2 x 4'g, one on each side of templata.
. Transpose marking on template to the 2 x 4'g for ridge
cut and the long peint at the tep side of the valley
Jacks, o ~
¢. Use 12" and 6" on framing square to mark for plumb cut.
d. Use 12" and 13 7/16" on framing square for side cut. -
/ )

N /.

f*

,
—f _TEMPLATE
/ D /

/
Check work with the irgtructor. ’

oA
- 8

b
(9]

2. Call instructor - have a framing square nandy.

b. The total length of the valley Jacks must be within + 1/8"
{ of being correct, the side cut to within + 1/16" of
} being correct from one end of the angle to the other, and
the rafter must be laid with the crown up.

— (8 of 11)




Part [I1: Crippie Jack.

6. Determine the total run of the longest rripple jack.
a. Measure the distance of run the ceater aﬁ the shortest valley

; jack at the ridge to the point of intersection of the center
- * lines of the hip rafter and the ridge e.g. &'

Add this dimez-ion to the total run of the -hor-os* valley
-« f

jack e.g. 7' = 4"  total run of the shortest valley jack.

A Theoratical dimension of the shortest valley jack

for caleulating of cripple jack.

. Subtract cwo times rafcer spacing (2 x 16") =2' - g"
~r 32" frem che theoratical dimension acquired in step b.
nge
?: - S'r

~20 - 3

5" - 0) = total run of the longest cripple jack.
Determine line length of this cripple jack

a. By =oulriplying bridce seasure (13.40) and total run

(5" -~ 3") {n feet, e.z. -
3.2
x 3

57,10 or &7 1/8"

3. Select a scrap of rafter material (2 x &) long enough for this
rafter and set it on a pair of sawhorses.

7. Laveut line length for c¢ripple jack.
a. oasquare a line on the edge approximately 2" from one end.

b. Measure and mark for length (67 1/8") for cripple jack.

[#]

Square this mark.

9

Locate center of squared lines.

e. Use 12 and 13 7/10 on framing square and mark through the ¢
cenfers made in step 9d. Mark on the 13 7/16 side of the
square. '

NOTE: Side cut markings must not be pavrallel to each other.

(% of 11)
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5C8T 150.2 BL JS 1.2.5.1

0. ietermine ohortening allowance '

e 4 o Mold your tape perpindlcular to the slde cut marking at one
end, and deduct for one full thickness of the 2x

5. Mark new side cut marking through this new mark and cross
out the old 3lde cut marking.

NOTE:  me full thickness of rhe 2x will compensate for 1/2
thickness of rhe vallev rafte: imnd 1/2 thickness of the
hip rafter.

P

o

Layout for plim cut.

a. iumb cuts must he paraliel.

12, Determine cornoa difforence of cripple jacks. e.g.
JVT = 2me Tt

1
0
305
2684
35.6972 or 35 5/8"

ity Ao
rs injor
ey ro

12, Determine long points of succeeding cripple jacks.

a. Mark off the common difference of the cripple jacks (35 5/8'")
4s necessary on the laid out cripple jack.

14, Check work with the instructor.
a. Call instructor ~ have framing square handy.
b.  The total length of the cripple jacks must be within + 1/8"
of being correct, the side cut and the pl'umb cutf mpst be within

+ 1/16" of being in correct angle cut and the rafters must be
iaid with che crown up.

Lo

(10 of 11)
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SCBT .50.2 BU JS 1.2.5.1

S

_ guestions:

. Rafters that a“ ~fed to the hip rafter and SLY Piale are
called Yicks.

r.a
.

Rafters that are tied to the vallev rafter and the ridge board
are calied jacks.

3. Rafters that are tied to the hip and valley rarfters are callad
jacks.

Tl

.

(11 of 11)
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NAVAL CONSTRUCTION TRAINING CENTER
PORT HUENFME, CALIFORNIA 93043
SPECIAL CONSTRUCTION BATTALION TRAINING (SCBT) 150.2

Classif{catfon: Unclassified
Topic: Roof Truss Construction
Average Time: 2 Periods (Class) 11 Perfods (Pract)
Instructional Mater{als:
A. Texts:

1. Buflder 3 & 2, NAVPERS IO&&SQF, pages
343 ~ 345.

2. Framing, Sheathing and Insulaticn,
Delmar Publishers Inc., pages
109 - 165.

B. References:

1. Fundamentals of Carpentry, Volume 2,
W.E. Durbahn/FE.W. Sundberg.

2. A Framing Cuide and Steel Square,
D.L. Sigmon. '

3. Architectural Graphic Standards, 6th Edition
Ramsey & Sleeper.

C. Toolg and Equipment:
1. Trailer mounted saw Including prime mover.

2. Portable electr'c circular saw.

Terminal Objectives: Upon completion of this unit the
student will have met all the requirements of Personnel
Readfness Capability Program skill level 150.2, "Light
Frame Construciton II", involving: 1interpreting con-
struction drawings for the layout of wood frame members
for the service-type stairs and all types of rafters;
and setting up, operating and perfo ming operator's
maintenance on the trafler mounted ;aw. -The light frame
structures to be erected and the tauks involved with the
trajiler mounted saws are to he done by following the
procedures and meeting the specificatfons as stated on
the job sheets.

Enabling Objectives: Upon completion of this topic the
student will be able to interpret construction drawings
for laying out and setting up a template for roof trusse:
as outlined in Job Sheet SCBT 150.2 BU JS 1.2.6.1, "Roof
Truss Construction”. A job sheet will be fumished to
the student. The completed template and manufactured
roof truss will have the length upper chords to within +
1/4" of the specified lwngth and with the angle cut to
within 1/16" of the specified angle: the lower chord to
within + 1/8" of the span and the angle cut to within
1/8" of the specified angle, the king post to within 1/1¢
of a snug fit, the angle cut(s) of ull web members to
within + 1/16" of the specified ang'e; and the crown of
the chords up.



SCBT 15Q.2 BRU 1¢ 1!~_0

CTosscut saw, Criterion Test: The student will set up ronf trusy and
manufacture roos trusses which will have the length ot _
the upper chords to within + 1/4" of the specified length
and with the angle cut to within 1/16" of the specified

<. Combinat{on square.

S, Measuring tape. angle; the lower chord to within + 1/8" of the span and
the angle cut to within + 1/8" ot the specified angle,

6. raming square. the king post to within 1/16" of a snug fit; the augle
vut(s) of all web members to within + 1/16" of T

‘. HHding i-bevel Square,

specitied angle; and the crown of the chords up.

3. chalkl tie Homework:  Read

. : .k
i, atl Gpron, H Builder § & 0 NAVEFER:S 10648-F, pages 345 - 0,
whicry s, o Frataovuy, Sheathing and Insulat for, pages 10u Loy,
b ! .
. Pammer, Loz
}‘(‘f;* & d
> ' .
Do Trasr ooy Alde and Devices:

£t
oot titnnes.
tl) hiny, post.

o’ (&) Pitched,

Construction drawing of a 22'0" x 24'¢" . . i

dr able cur garage, R

. Flour pala, 3

Y r %

. - ' &=

b Seetfonal drawings : § i

174 1~
(v uy | )
~
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e
. Elevation drawings.
NOTE:  Use trusses, 1/4 pitch.
i. Samples.
) a. Tooth ring counector.
b. Split ring connector.
4. locally Prepared Macerails:
a. Job Sheet.
(1) SCBT 150.2 BU JS 1.2.6.1, "Roof
Truss Construction',
S Materfalst
a. x 10's or 2 x 12's.
L x 4Ts.
¢ /4 fnch plywood.
s | d. l6d box natls.
¢. 8d box nails. -
ﬁ.A Tratning Alds Equipmen :
| L. None ‘ )
P76 (3 of 9)
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‘ ) SCET 150.2 BU 16 10

OUTLINE OF INSTRUCTION INSTRUCTOR ACTIVITY STUDENT ACTIVITY

I. [utroductron to the Lesson,

V.o bPatablioh contact . LA dntroduce welr and topf.
Noaue s
f'“p(. : oot Fraa. «onntra oy

"o beerablt- b roadiae .. FuB. Motivate studont by stat by

that this buowledge 16 cnsential
P Mot v s e Ty e ke oo onder o favout oard orabrfoac

O T TS T ET O T RS A R S S T
RS P PR sri}i;x}‘

{ i AT E B TR S B A HERETI S

Predye st A

TR ; . i 1 !
[ T e 1 SN RUNPE I P S ST Gt IR B SYPER
i it gee . “{)Un L‘ump}r{iml ot this
. topiv you will be adidle oo set tys
o Pacs courae. o fi}" fo.r the d:;:—u'fniﬂhs;z S B WYTRS
trusises and bayout, cut cud o asnaendide
b, Perform better o the job. toof trusises,
v et advanced., ‘\‘ .

. e o bhetter butlder. \

£y | g [~

. g
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SCBT 150.2 BU IC 1( 6

INSTRUCTOR ACTIVITY STUDENT ACTIVITY

150

OUTLINE OF INSTRUCETON

Moepview.
1 N
T. Ask questions any time,
2. Job <hecta are to be used as guides. ,
3. Job sheets may be requested for

personal references.

rt. Presentat {on,
&

A Introduce joh <hect,

1. SCBT 150.2 BU JS 1.2.6.1, "Roof
Truss Construction'.

8. Common li{ght frame roof trusses.

1. Fitched and king post - These are
roof frame structures designed to
carry the roof load and transmit
the load to the bearing walls.

Parts of a truss,
1. Upper chord - same as a common rafter

except that no shortening allowances
are made and there in no birds mouth.

2. Lower c¢hord - same as a cefling ?éist.
4

e ~
3. King pypst - upright member that ties
the upper chord at the ridge to the
lower chord.

4. Web members - diagonal members that tie

upper chord to the lower chord.

5
IT.A. Hand out job cheet,

e

11.B. Give a brief lecture on
1ight frame trusses. Use chart(s)
illustrating the types of trusses
to reinforce lecture.

I1.C. Give a brief lecture on the
parts of a roof truss - point out
the parts on the chart(s) to
reinfoxse lecture.

151
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OUTLINE (F INSTRUCTION

T ‘ TR “ ..'- T T "__ B NN TN RO ST

D.

|

{onnectors aund fastening methods.

1.

[
»

SCBT 150.2 BY EG“lg_}G

Gussets and/or splice plates are members
inserted or added to give greater strength
in joining structural members at stress
points. )

INSTRUCTOR ACTIVITY

lI.D. Cive a brief lecture on

connectors and fastening methods.

Nailing method.

a. Gussets and/or splicing pliates of ’
/2" - 3/4" plywood, plued (water
proof{) and nafled with BRd common
galvanized or cewvnt c¢ated) nails
o edch side,
Bolt and washer method.
a. Bolts of 1/2" diameter or larger,
long enough to pass through the
thickness ot timber with 4 wasic
on vach side and with o foull nut
oof thread.
Timp ' vonnector: . DY, Use samples ol connector:

Lo Yeintorce
a Footh 1ing connevtors soe made in
standard sized of 2", 2 95,8",
V3/8% and 4. Al ring connectors
will be 19/16" deep between the
poeints of the teeth,

b. sSplit ring connectors are made 1n
slees of 2 1/2V7 1.0, 3/4" deep;
4% 1.bly 344" deep; and 6% 1.0,
/0" deep. ‘

i . AY

(6 oy 4)

lecture.

STUDENT

ACTIVITY
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‘ | | SCBT 150.2 BU 1G 1_.6

OUTLINE OF INSTRUCEQN 3 INSTRUCTOR ACTIVITY . STUDENT ACTIVITY
E. Steps of procedures. _ IT.F. Call students attention II.E. Turn to the job
;r\\ . , to job sheet and go over items  sheet ant follow
1. Determine the span of the building. step by step - use construction instruction being
- drawing on the double car given - take notes
a. As shown on the floor plan garage to reinforce lecture. {-r these dimensions
(22' o). ‘ wiil be used in the

] field exercise.
2, Determine unit of rise.

a. As shown on the drawing (6").

3. Determine bridge measure using rafter I1.F.3. Hand out framing square I11.E.3}. Turn to rafter
schedule. ¥ and call students attention tecle on framing
to the rafter schedule to s uare,
a. First line {s for length of common reinforce rafter schedule
rafter per foot rum. reading technique.

b. Under 6 read number 13.42 on the
first line.

4. Determine line length of rafter or upper I1.E.4. Demonstrate line length

chord of truss. calculating technique on
chalkboard.
5. Determine length of projection. IT.E.5. Call students attention
p £to construction drawing.
1 1(34 a, Elevation plan and or sectional
‘ drawings,
6. Determine length of tail. IT.E.6. Demonstrate tail length
alculating technique.
» calculating technique 185
7. Determine total rise. I1.E.7. Demonstrate total rise
. " calculating technfque on chalk-
a. Total run = 11' 0", board.

b. Unft of rise = &',




V.

I

8, Set

a.

h.

i

OUTLINE JFINSTRUCTTON

up work bench.
Secure 2" x 4" x 6' 0" on saw horses.
Align saw horses on flat ground.

Lay 2 x 10's and/or

2 x 12's and
secure sparingly to 2 x

4i's,

out roof truss outline, ‘ I1.E.9,

 INSTRUCTOR ACTIVITY

®

SCBT 150.2 80 1 i .6
STUDENT ACTIVITY

Demonstrate roof truss

laying out technique on chalk-

Snap chalkline and locate points board.
for lower chord

Locate midpoint of lower chore and
construct a perpendicular line to the
l{ne at that point.

Locate point tor total rive o the
pevpendicular iine.

Snap chalkline from this point to the
poinis on lower chord for upper chord.

Looate midpotings on upper chords.

From these midpoints, strike chalk-

Tine 10 midpoint ot lower chord.

Otfset center perpendicular line one
half the width of a 2 x 4,

Strategically place 2 x 4 blocks for
placement of truss member.

Prepate guscet: aod splice plaes,

S0, Applicaticn.
Iss

; o e et . _ o .
e R T N R VT RS SR £ 4

(8 of 9)




-

SCBT 150.2 BU IC I{ 6

o@x.m\g OF INSTRUCTION ' } INSTRUCTOR ACTIVITY STUDENT ACTIVITY
Qf ‘A.4\§$h;ent practice as a tesm wmember tn.thc ; ;II.A. Take the class to ﬁhe ITT.A. Student:préctig
setting up of truss template and fn the ficld, assign student to team as a team member,
Ppreparation and manufacturing of a roof of four men and be availablé to ' '
truss. ( ' o show, assist and supervise.
? &éF : . 1V, } Sugmary.
% A. Cu;mcn light frame roof trusses.? A . ’
;' 1. Pteched. |
g [ 2{ King post..
? B.. ?arés of a truss.
o ' l.- Cﬁﬁér churd.;-
2. Lower chord.
31 King pcst 
. . : H
4. Web members. ‘ ; -
5 Gué;ec and/or splice plate.
5 C. Connectors and fastening methods.
: ! 1.7 Nafl - recommend glue.
} 2. Bolrt, | u
; a. Ha§her.
b. Full thread on nut. \ 7 ' o !S‘Q
5 188 3. [limber connectors. ,
| a. Tooth ring. o : *
: b. Split ring. . . _ ‘ - S

@ of 9) ‘ T




Title:

Introduction: This job sheet is to guide you in

*

 RAVAL CORTYRECTION T “mm‘ e m : % _.
. PORTYHUENKME, CALIFORNIA 9304) .
SPECIAL &xmsmu ION BATTALION TRAINING (SCBT) 130.2

-

JOB SHEET
. %

Roéf Truss' Construction .

4

10.
11.
12.
13.

‘14,

and making of roof trusses. ‘

- Tools, Equipmenttand Mataerials:

Meassuring tape.
< )

. Framing square._;‘
Combination square.
S1liding T-bevel sgu;;e‘
Sauhc:ses;. ,
Pencil. ‘
Trailer magntad saw including giime naécr.
Portable alactric circudar saw.
C:cagsug saw, ‘ . |
Chalk line - o .
Nail aprom. -
Hizmer / - ’
2 x 4's, |

 Lx 6's “ . . ‘A‘ o

- -

iny out, preparing

s
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. ¢y Vrocedures: ) A L. ‘ ‘ ..

- ) r ; - ’
. ! . 1. 'Derermine the span of ‘the building.

3 f ., -« - * ] -
' o + a. By referring to the floor plam, ~ .

[y

a. Determine the ‘unit of éise. :

‘4

- a. By referring to the elevatiom plan’ and/or ‘the sectional 45? .

drawing. ° L .

b. Will be showm thusly: )
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y 3. Determin® Sridgnimnr;unihs :hc rafter schedule. *

4.

‘a. Fron the rafter schedule on f

y: o, SCRT 150,27 BU 35_1.2.6.1

!

square read the
. number on the first line given ‘undes number G. The
number shou'd read 13.42. . o
. L - ' :
Determine line|length of rafter.

-

. : A

p ‘ .

a. Miltiply ghe bridgé measure and the total run (in feet), y
example: ;g) . ' .

Step 1: 13.416 NOTE: Total run is 1/2 the span,
X 11 T example: | L. .
. 13416 ~ . % span = 22 feet ' ' 6
13416 o 22 ¢ 2 = 11 feat
147.576 total run ¥~3il fset

Step 2: 12¢ . ' * ' A
’ .12/ 1&7.5.76 - . N

6- . é - ~ ‘ - B B
. i ' . \ .

. - ‘ L .« ) i;
The line length is 12 feet, 3 9/16 inches. | - ’}

. ‘Determine the length of projection and the iens:h of "tail.

a. sy referring to the éiev;:icn plan and/of nec:ihn:l drawing. -

b.. Mulcipky the bridge measure and leng:h of prajec:ien &
(in feetr), example:

‘v\A

"

projection = 18 inches

: il )
18" = 1 1/2 feet 13.416 N \ s
' , X - 1«57 . . * -
. 67080 ~. - . (
. . Tt 13416 . ‘ . S
: - . 20.&260 o ' .
Tail lﬁﬂsch 1: 20 1/8" or l foot, 8 1/8 inchcsg F )‘ | '
) " PR
Set up,wcrk bench. V. P o ~
. o f : f
«~ ‘ t

(3 o£1ﬁ§ : . : ‘ .
, Z2E S ' ~
« . '
\ r .
. : .. . . r « &‘~ w » .-
™ . s . ‘ . .gsc ‘ ‘ S " ¢ “‘ - b . ‘\Tj

\4
»



o . “ . ;
. ) - ‘e - ¢ . H . _}’
. ) ‘ . * “ AN

- Y . ' ] o : < SERY 150,21 BU JS 1.2.6.1
b - ac AV four saw hnrn.n with 7 x 4 x 6%~ 1) un(enihm e d e .
on &up of the wnw hnr&oq ) ‘ ‘ ¢
‘ » b. Lay 2 x 10'; o 2 x l2 s for _bencheton and cenpotsrily
) secure them. , L co ' :
7. _Lay out roef truss outline on work bench. ¢
. . o a. Snap a chalk line 8§ inches inward from the edge of :he
nearest 2x on top of hench. . ,
b. This line {s the bec:om of the lower cord. . *
- . ¢ o [
¢. Locate two points (A and B) on this line that are 22 fee:\ I
apare. : \ P oo
- ’ \ ' ' ) P ¥
v d. Span of buillding is 22' - Q",
‘ AE——23" O ——s x S “
' ‘ ~
e. Lolate midpoint of this line and rua a perpendicular line .
across the top of the bench. '
f. This line ig i;he center liine of the king-post. ' , \ .
- C ) . ) . A . 1 } [
- R A‘} ( i
51f6" - * SR
. 1 A — 2230“ B8 . . ‘ . ?
g. Locate a point (¢) on this line that is the gotal :f,se of ‘
fhe bottom of the truss work.
| total run = 11 feet. ’ 1 '
- . unit of rise = 6 inches x 6 : _ . o
‘ y . A 66 inches or §5' " '
.  total rise = 5°' 6" ‘ .
L~ 5y h.  Snap & chalk line from t}\is point through the points
4 .o \{oca:ed in step 7c. ; '
’ 4 ~ LS 1 . . . . ‘
. ' 1. These lines are the bottom of ghe upper chord. , -
i >
\ ¥ .
\F ’ - P S
~ -

»

R IR )
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s . s, L, -, X
;' ¢ ) ' . * . SCBT 1%0.2 BU JS 1.2.6.1
’, - . ¢ \ .
& ’ ‘ .
- 6('. ) -
. .
Y .
) C 8. §écu:e template b*loc.k:,- blocks of 2" x 4" x 12".
a. Nail pairs of blocks that’are s wilith of a 2 x & away
) _ from each other, align with lﬁu and located as shown
. : in nketch 8%, - co L. : A :
‘ - ' P ! 8" R SR ) , . .
. , bc ' fi . . ‘ l . . i 4 /
. . y Y. ’1 - A . o ~ N, i K
i - e o= = . L e S
e —— g~ ; - x._t. T——l - " E =~ 3 -
) N ) T , 2} B e -
. c. Nail pairs of b cks as in €b, alignad to upper chord linc ‘
. ‘ AC as shown in sketch 8d. {'\18" L b
‘ . _ _
d. :
.. . . l /f:
x (‘
e. Follow proceduras in ﬁzep 8¢ and secure block: to. uppnr .
. - chord line BC R . s
", ‘. ‘ . ‘ © T ‘ : i '
" v £ Off-—u: king post center line -l 3/6“ an;! secure pairs of
blociu as shown in sketch 83. i
; : < . 18" .
8- 0 - :
5 -
- d
A— ~ .
S‘ ‘ : 't - -
h.
g ~
i ' e
.. , ‘
’ ( «'\ - S % : ) ) ¥ -
. ) S ‘194 Py -t - o , .
D g ' - . \‘“‘*“_‘._“. ';"‘
¢ ~ ‘.ﬂ . , ‘ ‘g, ' fa . , ) e
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+ % . SCBI I50.2 BU J5 }.2.6.1
cA' A‘ . . & \ A . :

‘
. . * - -~ . )
- ¢ ¢
L - ‘ ¢ 4 -

" 1. EQlléw procedures s in Btep 8.N. and secire szcks to
Uehlin&m.“~ X ..f - Q_._‘ . ) é_'-

9. Letermine total i;(sch ofngpper choud. ;Q‘- A

a. By adﬁiﬁi the llne‘leng:h3(3:ep,5§*;nd tail length’ .
(Step 6):. el L
.Liné lengch  12' - 30/t -
Tail length + 1' -3 1/8" ' 8
o 13" - 11 116" oy . e .
& l ! .~ .

10. Lay out and cut pair of upper'chcrdé 3n& ﬁléhg in template.

, s
a. Determine crown of 2 x 4. ’
S Y
. . ‘ . . . . ‘f & . -
b. Use 1Z.and 6 on the framing square and lay out plumb
line such that the corwn is up.’ Mark on the 6 side Jf
square. . . . S »
' ' RS . L )
c., From the long point meastre out 13' - 11 I1/16" on the
edge of 2 x &. . o ' . -

d.-éSqukre this mark and plumb as.{n scep 10b.

e. Cut the I &-at-thesc'plumb'm&rkings.

£, lut anachéﬁésgmilar upper chord member .
% \ ’ v

g. Plate upper chcqﬁi\in template.

-

11. Lay out and cut lower chord and place in template.

-

a. Use 12 and 6 on the framing square and la?tau: roof slope

line Buch that the crown i{s up. Mark<on the 12 side of the .

square. .

b. From the‘long point measure out 22' - 0" on the edge
of the 2 x 4, :square this mark and place amcther slope
line running‘cppogi:e of slop {n scep lla.

b. Cut the 2.x 4 at these slope markigggtané place it in
template. ’

~

2. Determine- length of king post. V °

&. Measure distance from mdeting pointc of upper chord and

*#0 of upper chord and top of lower chord should read
62 172", . . - :

-~
£

R .
\ * &

A 6os & 195

AW



15.

2. Lcczc: mxs.p..-.x: of squared mrk

- . SCHT 150.2 BU JS 12901 iy
. . ' o ." N LA . -~ . Py X
e ‘l' . . N t. _. . E ¢ - @-A.' ’ ¢ .
1 13.  Lay out, cut and place king Mat in :ml&ie. Y T
;3. Cut ‘end (af 2x4 squnrn. neasure out 62 1/2“ and | ‘
B “the mark. . v
- \ . . . : . [y

r‘ &

s

¢. Use 12 and ) oﬁk the framing, sqmre, mark for the’ cc}p of polt. -
from bo:h edges. Mark on the 12 aidg. u:enccting mid~ . . .
A peiné marking. § L . ' ,,

d., Cut the top. of post and place in :en:place

- LY

Layout. cut ands péace web membe:s in templaté. e T
“a. Use qombinatien square to. squ:e the bottom une of wab ‘ >
nenbers up to the “faces of the upper ‘chotd and the lower .
4 chord.} o . , . <
N «
b. Mpagure the. distance of the mark on the lower cha:d to .
the'side of 2 x 4 king post. . ‘ . s
, A ‘ L WL .
c. Use 12 @nd 3&3& :raz;;ng squ:e and m:k one end 4 2 x fo .
Mark on the 12 sid.e. . ) .. . -t
. . . .
d. Cut this marking and from the short en&‘é.ﬁ the angle cut. )
« -Measure our distaace acquired in s:ap léb ‘ Measure on.the oy
f‘c.\ : . ' . 1? f ‘
’ ¢ LA B ,
el Smwn this mark the angle cut arfd cut, 5:‘
. . . s . . ."‘ N .-‘ ., E “(‘
f. Place ‘the end cut plece anuggly againat ‘the lower chord . C .
and kdng post, and scribe the bo:tm of -the uppc: cherd i St
on ‘web member. . _ . TN R
: ) ‘ ' N . . ’ '. . b
8- éu: :hin pleca. - - o . .
. - . » : {4‘ .
h. Cut anethc: piéce exac:ly the same And plAee hc:h pt«:u N
in :mlgﬁt. .o . ! Ce ey
. . -~ . . A :
Lay cdut amd, prepare gosse: for the :ep of :mu .wrk. L
a. Q/é“’ x 12" x* 24" p,!.fwood : L ? 7 2.4
. b. chau and mark aidpoint at the ':up edge of the J.dng side. . ” .
PR . } - : ’ ) A
c. N AN Y
4 ¥ e . L :
L .
‘ ~. = - In .
) ‘ o : )
) , R 'z
e , Ca T o
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A~y
; ! ’. * ‘\ R ¢
L - ’ "* P ) oL ) o .
\_ . . .. . ) - - ' ¢ 7
E T - ' - ' ‘ g v e LT
. ' A !.m-a:e aﬁd mark 6" af both onds, : , e -
. N . « t }{ "te ‘ -
. Run @ Hm- fr:m these pcan :n the mtdpofm. : \‘T‘ . o
. ! E\F i'x.t' ™~ . L. . ’ . \ : E - <.
Ly : -7 . ‘ - ‘ .
& ’ . < o
. g. Cut along ehese lines iO‘tw upp chcrd and king post gusaet:. Sroe e
- , ,Ag 'r ° Im\ " . &
. : : . 16. Use 3/4\“ x 13 x “6“ gussect Po.. lowe: chcrd and’ king -post. e )
- “‘ ‘
~ « 17. /.:a; out and parepare gusset for lomr chcr} and upper el:ord.. v
. v . - «
. a. Use 3/4" ; 12}’ X 12“‘ -mcd. ‘ Yo o .
X e . & - Tk : .
74 I,oca:e and mark 6“'31: one end. . ' . RS S | By &
¢. Run a line from tiis point to corner at oppesite end. - , - . oo
d. Cuc along these lines for hq:tom end gussets. . - ° . P
. - . : o~ s ¢ ) : . ‘
S 18, C_’;}eck work with the fnstructor. ,A& I I L'é . ¢
) a. Call :Lnsc:uccar - have fra:ning square han’dy‘ L v 4
L .. » [
, ‘ -
R %. The :o:al Iench of the uppor’ chord must be within 1[6" -
. ) . and tife angle cut must be withig + 1/16" from one &hd to r%
) I the other; the lowar chord must Be wifhin + 1/8" of the : R
4 ' span of the building and the angle cut within “+ 1J§ oy
the king post mult fit sqgh that thefe wili not haVe a- * -
S . Play pf more than 1/16"; the aggle cu: 8t ¢he web ers ¢
e ol © must be within + 1/16" and the crown must be up in both , Cow
" > upper and lower chords. ‘ A
e J ~NOTE: Recommend gﬁssecs be placed on beth sides. . :§§ b
. ‘ . ." . . . } ~ ‘%2\
. K . ‘ q s"‘ "
& ” ‘ & ' -
» -~ ‘ . 1 9 p » ‘ G
“ ) | r : . Lof !
i e o . . 5 i '
‘1 . - 2 - - . b!" A
L3 . ~ ; ) , -
. & 2 .
. *
* k "
“ : (8 Of 8) 5 e’ ;\..:-: ) T ea
—_— > * H ’ . -
3 ‘Q , > : . .
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NAVAL CONSTRUCTION TRAINING CENTER Lo L, - .
PORT HUENEME, CALIFORNIA 93043 . I ~
SPECIAL CONSTRUCTION BATTALION TRAINING (“CHT) 150 2 -
i Classification: Unglassifted . -
Topic: Stair Construction Termﬂnal ije§t1yg, .Upon completion of this -
L - - unit tke stﬁdenc will met all the require-+
- ) Average Time: 2 Perfods (Class), 4 Periods. (Pract) ments of Perscnngt Read ess Capability Program
. & . S : o ski1l J-vel, 150,&; Light Frame Construction IT,
instructional Materials: . fnvolviiig: ctntErpreclng copstruction drawings
o ' for the laydut of wodd, frame' membpers for
. A.  Texts: service-type stg&ra and‘all vrypes of rafters;
$ g g and settinsiup, operating ai performing
' ‘ 1. Builder 3 & 2, NAVPERS 10648-F, Chapter 13, operator's maintenance on the trailer mounted
pages 364 -~ 3&8 saws. The light frame stroctures to be erected
o and the tagks fnvolved with the trafler .~
\ 2. Framing, Sheathfnhg and Insulatfon, Delmar mounted saws are to be done Ly following the
Publishers Inc., Unit 23, pages 196 - 208. procedures and meeting the gpecifications
. o : ‘ as stated on the joh-shee:s.
B. Reference: SN ' . .
‘ . ) ’ . Enabling Obje tiveﬁ Upon ¢ apl ion of this
© . 1. Fundamentals of Carpentry, Volume 2, W.E. topic the student will be able “to Xalculate:
' & Durbahn/E.W.. Sundberg. the number of steps nedded fr the flight of
, . . . stairs and the height of each riser. and be «
C. Tools and Equipment:’ able to layout a pai; of stringersxfcr the
_ ' stairs by following tie prcgedures outlined in
. 1. Measuring tape. —~ Job Sheet SCBT 150.2 BU 38°1.2.7.1, "Laying ;
N $ . . Out Stair Stringers". The calculation for
, 2.7 Framing square. . the height of the riser.musg be within + 1/32
. of dn.inch, the total height marked off on chev_
, » " 3. Combihation square. story pole must, be within + 1/8 of an inch ta
P . the desired height, the 1ayOut work on the
Y . " 4. Cross cut saw. ecringer must show tread allowance less the
B o : : thickness of the finish floor matertals and
SRR 3. Portable electric circular saw.

. ‘\)‘ - 2
CRRIC,

Saw horses

R _(1};; 12)

the stringers must be laid with the crown up.

-

¢
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i - .- M ‘ & . "o @ s -
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:. c * 7. itery ;;016. . .bn ’
. 8, ‘Hammer. - o : . xf <
’ IS ) -
- 9. 'Nail‘apron. p * e
. “ . * : - hd ’
, .+ 10. Pencil. | .o 4 ~
LI : - - .
e » 7 11. Hand level. - ; -
Y B _ . . : :
: .- 12. Stair gage. ‘.
T A s v
‘ D. Trairing Alds and Devices!? '
¢ ' v d
1. Film: | , . - A\
e - . i~ . “’ B
’ a. MN-6719-F, "Building Techaique -
) Fundamentals of Stair Layout'". (11 min.) .
.2, Charts.
. a. Parts of a stairway. ~
. b. Types of staifs.. C
~. Stafrway layout terms.
3. Models.
a. Scairway.
: “ b. Stair stringer.
. _ 4. Sample.
r ’ : 9
a. Story pole.
&
r@
2“” ' - (2 vf.12)
£ _ ) ‘ : |
“ ) ‘ ,a§- - : e -.{‘ -

cro 7T, 4 ’ ( . ﬁ
sem'lso_.zwmu: SIS

. -0 ’ . e
Criterion Test: The studbmt will caleulncc and lay out L

" a pair of meringers whose risers wtll be within ¢ 1/32" i

of the correct height, with ;tend'allouuncf’lcﬁs the
thickness of the ftnlsheé floor materials, and with the -

erown up. The total height.nlrkcd off‘on the story ° ot
pole will be wig?}n + 1/8" to the deuircd height. , '
nomework‘ ‘Rcad. o ’;, ? T .-§ "
S mme: & 2, NAVPERS 10648-F, .pages 364 - 36E. .-
. - oy |
2. ‘Framing, Sheathingg and ‘Inaulation, pagen 196 - 208, -
v . o ‘ . . : .- t
- '{
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+ , ‘_&‘ .
: .
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‘ . ;o scaT 150.2 8 16 1.
5. Locally Prepared Material:
a. Job Sheet. 1 | ,
(1) SCBT 105.2 BU JS 1.2.7.1, “Laying |
. Out Stair Stringer".

E. Training Alds Equipment:

1. l6am projector.

?

v oy
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’ | ’ X _ . SCBT 150.2 §U IG 1( /

f . QUTLINE *fglﬁ?EEECTIOR . . - . INSTRUCTOR ACTIVITY : STUDENT ACTIVITY *
v, fa ; ' * . - .o A .
I.. Iatroduction to the Lesson. . . . . . Y,
. e T N ~ L4 .
.. " \ N N N . \ ; ) N
o A. " Establish co..cactv” . ‘ . . "1.A, Introduce sglf and topic. <« - .
\//-‘e‘ T : . o . ‘ - 4 . ) - ) Tt :
~ , o 1. . Name ¥ ' T s - . ' ' i T °
B - ' . o v ‘ ‘ ¢ SR
. E.ixfﬂbir: Stair’ Construction. . c ¥ \ _: o , o L .
r ' v A k e t TN . ) :
. B. Establish readiness. AR 1.B. Motivate the student by ) o -
B I statement on sta)r congtruction.
" 1. Stair construction requires more c.m(- - C . .
‘and knowledge in planuning and more S R A . .
skilled workmanship in its construe- ‘ . ‘
tion. 1Tt 1s the most diffiecult . .work L T
. ) - _about, a byilding and could be con- ‘ ) ] ‘~ - )
A Aj ‘ sidered as a trade {h itself. In this . .
o : . topic we will he {nvolved id a etrdight M
Hight of stalrs only. - .
- Assignmont., ~ ;' i R 1.B.2. Very important {
o « _ . Yo that you read you:
5 S a. Read: ) a ' assignments. .
. ’ X . o . .
’ (1) Bug}dvr 3 & 2, NAVPERS 10648-F,
pages 364 lf 168.
' {?) Framing, %hvmhfn? and Enqulatmn, . ;
. Unit 23 pages 196 - 208. "t
o S . ZIstablish effect. I.C. Bring ont value of material
A R p being presented - state
et .. Value, ' learning objectives. . .
{"G . . N o M
: a. Pass coursc. 7 ' a. Upon completion of this
topic you will be able to. Iaynut '
Perform better on the job, vt and install Staltways. 2:’}‘3
ADP
L . ‘-:A PR Y I F
(4 #F 12) | .
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. N
OUTLINE OF. INSTRUCTION : ‘ .
: ‘c. Advance in fa(e. . -
d. ¥ ﬁﬁbQCLer builder. Lo
D. Overview. € .
1. Job sheety 3 .
a. ‘SCBT 150.2 BU JS 1.2,7.1, "Layings

It.

Out Stair Stgpinger®.

&

-

2. Péy close attention to demonstration
by the instructor.

3. Take notes. .-
4. Ask questions.
Presentation.

. - Introduce job sheet. )
1. SCBT 150.2 BU JS 1.2.7.1, "Laying
Out Stajr Stringer". '

;ﬂ
Materials: .
1. 2 x 12's.

Tyhes of stairs.

it

1. Straight - one flight of stairs.

. . A

2. Flatform - resting place on a long
tlight of stairs or in changing
direction of the stairs.

(5

! . .r
] - 1
, ‘ ~_ SCBT 15(.2 BU IC 1.‘:..: E
INSTRUCTOR ACTIVITY ~. STUDENT ADTIVITY ,
- ]
, _ 3
1 A . -
‘ ’ 3 ! M ~
*
. ~
. _ ‘ & . "
< .
r € i .
ﬁ ¢
. - 2
¥ &7 .
« . § "
@ jﬁg AN S
K .
A N
3 . . ) ¢
IT.A. Hand out job sheet. -
~ . ~ 3
- e - N
“h . _
,g%.p. Give a brief lecture on i
the gypes of stairs, us€ chart(s)
i{lluserating the varfous types of
stairs to reinforce lecture. ‘
- 4
¢ -
~ 207
of 12} ' . -
.‘ ’
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INE ( ¢ INSTRUCTION

AL

1.

o

-not parallel

ftafr layout terms. . - &

'
“Fe

windlng - changing directtegéof,
stairs by the se of steps that are,
%_ each other.

Closed - a f1ifht of stairs built ~

betgcen two walls, . ’ <€ . _ '

Open - a f ight nf’st%irs with one or
both sidestopen. The open side or" o

v Y 4

i

., SCPT 150.2 30 1c 16 7 -

INSTRUCTOR ACTIVITY ‘' =

P

sides are usvally: equippedj:ith balustéﬁde» Co : o

or bannistér. F‘

Total rise.
)
a. The VLIt{CKI distance from one
fingah fiour to another,
‘o »
Tread rgse. . ' '

a.- The vertical disfance from top of
one trpad to the top of the next
tread. . .

. A

Total run.
a. The overall horirzontal detaﬁ{e
tGVpﬁed by, th@ qtairway

<
3

Tread run.
'

3

—

a. Tﬁe hor{zontal dictance»{rom the
face of one riser to th@ face of
the next riser.

%

Stafir casriago 1eng§§ .

a. The length nggfﬁ& stair stringer.

N

\ [1.D. Give Brief lecture on
stair layout terms. Use charts-
to illustrate stair laydut

terms to reinforcd .lecture.
o ‘

"

B L! (()ﬁ()‘f iz) -“‘ - *

STUDENT ACTIVITY

L 38
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\ . . 4 - “ft 7,' - - - e - ?
. 2 - ﬁ . . ‘

. L. o5 X. ., S .
- S , : . - . RS A o
. . Iy . © . . .\’_‘ . . .‘*‘ ‘ : . 3 ‘s SC“ ;50.2 Bu m 1&&::7( -
OUTLINE OF INSTRUCTION ‘ o * INSTRUCTOR ACTIVITY .. ‘ STUDENT ACTIVITY .
N N . . . R . “_:: ’.“ P , ¢ . j\
. o. }Head Yoou. T : ‘ Yi [ . Ao B
‘ - o i Cowl® , : - - .
‘a. The winimum vertical clearance . . ) T i
¢ between the tread nosing fn a . ' : o - .
stafrway to overhead o ST v '
A T ’ $oe T Ao
E. ?é:;s‘ of a stair. v ' H.E. Give brief ldcture of % ‘ :
e R /7, parts .of a stafrway. Uge charts . S
Y. | Tread. | , ' ) < {llustrating parts of a statr- . H
: . ! 'way to reinforce 'lecture. ' 7 '
a. The part of the staigway that s ‘ . . . o '
) ) stepped on. - : : : R .
T N ; ) . . ‘ - ¥
A . M . o
2. Risef. o . :;7#{%1'
a. The piete of. material placed . - 2 A * p
% : .
! ‘ vergically between “two “treads to = S
close the space.. - 7o ’ y o
‘{! - » ’{ .
5. Tread proiectlon.. | P } ' v o
&, . \ ([ - \
a. The portion of fhe tread that’ NS .
projects beyond the face of the . ) '
riser. - : \\ - - 5
-. Nosing. o ’ oL ' ’ ‘
a. The molded front‘edgexbf a tread. ; ’ : A ¢
. Newel post. AT | -
r ' :i F,/' . ‘ . - N
&. The post or thts lpcated at the ' T T '
. ¢ . ~ .
bottom tread, top tread or on . } X, h ,Jf' f\ .
platforms. . _ 4 \ . ‘
-. Baluster. T e e g - \
. s ”~ ‘
A ]
" . 2l
s (7 of 12) \
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‘ S - . ' © . SCBT 150.2 P¥.IG I8..7
:!}x‘f 3 OUTLANE .i INSTRUGTION " o ' -+ INSTRUCTOR ACTIVITY S g_givxn'
t "o = i ‘ . : ' N - . ‘ .
N a. The small colusm or post furming i _ )
e . o _ an enclosure that support the \ ‘ i ' ‘o
RO T \hand r%}I between newel posts. : : o
‘ 7. Hand rail. ‘
F a. The-top member of jthe Euard placed ' . ' E_ ' ;
. ' on stairway. '
! - - - S . ‘
. 8. Balustrade or bannister. - - .
o B . - : : | A
a. The complete guard made up of B )

- _— newel past, baluster and hand rail. :

& 3
I3

: h. F. Film - MN- 6?19 F, Building Iechnique : - II.F. Give brief introduction‘R
Fundameq&als of Stai& Isyout" .~ . to the f{lm, pointing out key
: . points to look for and then ' '
I8 In:roducg film. ¢ ‘ : show the f%lm. .’
2. Discuas~key po}nts to look for.’ . ) S L
3. Show film. ‘ ' ' ’
§ . . , .
4, Discuséhfilm: , o 11.F.4. Lead discussion by. . IL.F.4.. Participate -
' asking and answering questions {a the discussion.
~ a. Highlights:’ e on the film. ' *
\ . - ‘ “-‘ ’ . . -t -
‘. G. Procedures. - . I1.G. Call students attention II.G.:  Turn to Job
‘ ’ ’ to job sheets, having the sheet and follow
. 1. Determine total rise. - student follow lécture on sta‘r lecture.
’ ' A . i layout. _ ‘
a. Vertical distance from top of ' *
one floor to the'next, .

.

EXAMPLE: 8' 6" or 102"

-
s .
™.

o

e ' - (B of 12) - 2
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. . OCTLINE OF INSTRUCTION ) ' y .. INSTRUCTOR ACTIVITY ' 'ST§D§NI_ACT1YITY .
2. Determine number of risers. 11.G.2. ‘Demonstrate technique
) - . : . : . . in calculating: for the number. .
a. Seven (7) inches is the nfeans of " of ¢isers on chalkboard.
a riser. : '
EXAMPLE: 19 risers are neceded. ;
. R .. _
3. Determine exact height of each ris&?. I1.6.3. Demonstrdte technique .
e ‘ in caleulating for, exact height '
a. To the 32nd of an inch. of a riser on chalkboard. '
. EXAMPLE: 6 13/16". - t Lor y
4. Check with story pole.. AR : 11.C.4. Demonstrate technique
. in marking off story pole.
5. Determine width of the tread run. 1T1.G.5. Demonstrate technique
, ' . in claculating for tread wilth
a. Subtract hefght of riser from ‘on chalkboard.

17 1/2 fnches.
JXAMPLE: 10 11/18".

6. Determine total run of stairway.. " 11.G.6. Demonstrate calculating
: Ty technique for total run on
a. Multiply the number of tread chaldboard.

¥

and the width of a tread.
EXAMPLE: 10 11/16 x 14 = 149 5/8
or 12 ft. 5 5/8: inches.

7. Determine length of stringer. 11.G.7. Demonstrate tééﬁniQue
T ‘ in calculating for length of
a. Use Pythagorean Theory. S stringer on chalkboard.
“b. Simplity ma:hem&tical'calculgtion '

by changing dimension to the next

larger inch. . :

EXAMPLE: a = 150" : _ .

b = 102" S < -

D : . .
<t a2 + b2 % ¢2

C = 182 i{n. or 15 ft. 2 {n.

.
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Another technique that could be
ysed is by measuring the
~hvpothenase or diagonal on the

framtap square, measuring from:

. LAl

Aty R 1/2 (8' 6") on one side of
squavre to 12 1/2 (12" 6") on
the other side. Distance should
~read 15 1/8 or approximately

15 €8, 1 1/2 fn.
3. %t‘ri:rgt‘r Yayout.

a. Select straight G&_)Ck.

b. Determine crown.

e . Ve 6 13/16 and 1 11/15 on the
framing square and lavout for
14 steps. /

4. Mark top tread so that it may be
fastened to the platform. Mark
this as step #1,

¢. Muk other tiesds to #1145

f. Mark bottom tread with iine thav
is parallel to landing.

. Dedonct ftor-tread thickuess.

~ATE: Stadr yage is helpful in laying out of

Application.

r . J -

A SCBT 150.2 BU I1G 1\._.
INSTRUCTOR ACTIVITY

STUDENT ACTIVITY

11.G.7.c. Demonstrate technique

in calculating for stringer using
framing square. Simulate condition
on chalkboard.

11.G.8. Take class out to the
field in demonstrating layout
technique.

stringers.

(10 of 12)
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A - o " : ‘ SCBT 150.2 BU IC 1(¢.7
OUTLINE OF INSTRUCTION. _ - INSTRUCTOR ACTIVITY STUDENT ACTIV{E; .
- ) - _ , ‘ "
7 A. Student practice stair layout calculating TIT.A. Take class back to the III.A. Student practic
' technique on hypothetical problem. ) classroom to work out hypo- . individually in calcu- .
o thetical problem. Use dimenx lating. Call instructc
sions that the student will to clarify any doubtful -
use in the fleld exercise. areas. ’

4. Be avatlable to show,

assist and supervise. . ‘;
S
' B. Student practice stair layqut technique. II1.B. Take class out to the ° 1III.B. Sgudent practic
' fleld to practice stair individually in laying
( layout. S out of stalir stringer.
. o , :
€. Student practice as team member in ' o I1y.C.  Student practic
cutting out of stringer and {n the - - - 88 a team member in the
erecting of a stairway. construction of a.
stairway. - e
: ' o .«.x'{f
IV. Summary, : ’ IV. Use charts as necessary

A

to reinforce summary.
A. Types of stairs.

1. Straight.
2. Platform.

3. Winding.

—~

4. Closed.

- Oﬁén.
B. Staf® layout terms.
1. Total rise.
2. Tread rise. .
| , | 219 ‘
(L1 of 12) " ¢ ’
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o SCBT 150.2 BU 1G 1...7

OUTLINE.¢ " INSTRUCTION INSTRUCTOR ACTIVITY . STUDENT ACTIVITY
: i i >
. _ ( ' N
. Total run.

4. Tread run,

5. Stair ca}riage lengthl
C. Parts of stairs.

1. - Tread,

2. Riser.
-+ Tread projection.
4. Nosing.
5. Newel post.
6. salustér. f
7. Hand rail.

8. Balustrate or bannister.

V.. Test -

A. Student will perform criterion test
@8 stated.

~
57

v
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- SCAT 130 2 mr.rﬁ“mz.ﬁx .
NAVAL CONSTRUCTION TRAINING CENTER . ‘~1;i‘-.;
PORT HUENEME, CALIFORNIA 93043 R

»

SPECIAL BATTALION CONSTRUCTION .TRAINING (SCBT) 150.2
-JOB SHEET
§

Title: Laying Out Stair Stringer. $

» - F ‘ ¢
Introduction: This job sheet is to guide you in laying out stairway
stringers. . - . |

Tools, Equipment anu Matarials:™

1. Measaring tape.: ’ ' N

i

2. Framing square.
3. Combination gqﬁare. . -
4, ’6:osécut saw,
5. Portable electric cirEﬁlar'saQ./

6. Sawhprse;; o ; .

7. Story pole.

8. Pencil.

9. ‘Hanna:. | = X
10. Nail aprom. ? _ .
11. HQnd level. | .
12. "2 x12's

Procedures:

- /f‘ g
1. Determine total rise. ; {

a. By measuring, the vertical distance from the top of ome floor
to the top of the next EIQ§r, cxsnplc. 8 6" or 102".

(1) Allowance must be made for the :hicknqss of the finish flocr
for when working on stairway framing the finish floors are ’
ususlly not yet laid on doth upper and lowar decks. .

2. Datermine number of tingr; that will be needed for th‘ stairway.

a. By dividing the total rise by seven (7) to the nearest full
number, example: . .

(1 of 5)

: ‘)ﬁs)

- b




SCBT 150.2 BU JS 4.2.7.1

, — : - fk , . .

( R v . 4.5 ' & ;
< . , AL 4 7 710;. or 15 riser

- . 7 . .
A ) | —33
S _28

4
- (D
- } L - s .

»

o

] B
. ¢ L
3. Determine exact neight of each riser.’ o

a. By dividing tie number of risers ‘into the total rise.

b. Work problem out to three decimalé and determine to the nearest
32nd of an inch, example: * N

6.8
157 102.
90
e 120
} 120 . N
-
-8 J
. 32
_ 25.6 or 26 = 13
! { 32 16

Exact height of each riser = 6 13/16"

¢

. A. Check caléulation using story pole,

a. Locate a strip of wood approximately 1" x 1" to 2" and siightly
longer than the total rise. -
> . ‘ -« .
. 9. From one end of the strip of wood measure out and work exact
height ,of riger for the mumber of risers needed.

c.., Place this against. the upper deck such that the bottom portion
of the story pole is 'at the same height as th: top of the lower
deck. :

d. Check matking on story pole with the top of the finish floor_on
the upper deck to-insure correct calculation’on riger. '

(1) The top marking on the story pole must be within + l/é"‘o%
the desired height.

5. Detarmine width of the tread or the run of the tread.
a. Subtracting the height of a rise fyom 17 1/2" will give width of

- the tread, example:

(2 of 5)0273 -




S.a:

SCBT 150.2 BU JS 1.2.7.1

{cont'd)
17 1/2
, 6 13/16 ‘
) 10 11/16 . width of tread 10 L1/16"
6. Determine total rur of stairway. |
a. By multiplying the number of tread (one less tread than riser)
and the width of a tread. example: ‘
10 11/16
/. X 14
90 10/16 .
40 ‘
100
149 10/16 = 149 5/8% = total run: 12 £t. S 5/8 Im.
7. Determine lentgth of stringer

a. By using the Pythagorean Theory, the t:ct:al run is the base
and the total rise the sltirude.

/f”fffxﬂ TOTAL RISE

. Lo

TOTAL RUN ‘ ¥ - " ) .
b. To simplify the problem, .shange dimensions to the next

larger inch and work the problém.
Given: a = 12' - 6" or 150"
b= 8'~6" or 102"
82 3 52 - CZ
{150 x 150) + (102 x 102) = 2
22500 + 10404 = c2
32904 = ¢2

181 or approximately 182” or 15 f:. 2 in.
V32904

1 _
_28/229
224
361/504
361
. 133
Approximate length of string = 15 ft, 2 inches

(3 of 5) 4294
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. a@. By golding square at 6 13/16" and 10 11/16", layout for
. ) .

" b, Om the‘top‘tréad mark on the stringer, run-a squared line that
<
is

T -

L

- : | ‘ SCBT 150.2 BU JS 1.2.7.1
Selcét'stgck for'stringe:. ‘

\
a.. Selecctngﬁa sctraight piece of 2 x 12, slightly longer than
15 fe. 2 ip. ‘ '

b. éetérm{gafgrown and set on g bair of saw horses,

Layout <for steps.
, ¥

PN

« L% steps.

parallel'ro the riser. ° - . - ’
) . e .
(1) This gquared line is to be the back end cut that 1s to be
. ‘fastiged to, the platform.

c. .ﬁarKEcopfgread as #1, and mark other treads numerically to
t14, ' .

&

d. On the bottom of riser marked for step 414, run axsquared
lifte parallel to the tread. : ’

{1 This“SQuared line is to be the bottom end .cut that is
paralle. to the landing.

Deduct for tread thickness.

4
-

4. From riser #14, deduct for tread thickness and run

~

line for bottom of stringer,

b. Cross out old squared bottom line. -

Check with the instructor. ‘ v

a. The s::inéet must have 14 treads for a 15 riser stringer,
the riser and the treads must be laid out to within + 1/16"
of the calculated dimensions, the bottom riser must be a
tread thickness less in height and the stringer must be laid
with the crown up. :

Cut stringer.

a. Utiiizing teols and equipment provided.

(4 of 5)
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| luestions: ' ) ‘
1. inches i{s the height oE' a riser. <
2. The :m of 2 riser and a tread s d inches..
‘ )
b ‘ -
. g
g,%
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SCBT 150.2 BU EG:1(

e\:

o ' . ) ' y i
NAVAL CONSTRUCTION TRAINING CENTER - . . ’ > .

PORT HUENEME, CALIFORNIA® 93043
SPECIAL CONSTKUCTION BATTALION TRAINING (SCBT) 150.72

Classi{fication: Unclasstfied.

£

Course Summarization

Average Time: 1 Period (Class) 4 Periods (Pract)

Instructional Materials:

A: Téxta

1. Builder 3 & 2, RlVPERS 10648-F, Chapter 10

2. Framing, Sheathing and Insulation,
Delmsr Publfishers, Inc.

B. " References:
A

1. Pundsmentals of Carpentry,
‘American Technical Society.

C. Tools, équipuent'and Materials:

T

1. Hammer.

~ 2.  Adjustadle wrench
3. \VWrecking bar,

4. Sawh;rses.

S.. Stepladder.

6. Nalikkpron.

(1 of 5)

. tenance on the trailer mounted saws.

Terwinal Objectives:  Upon compietion of this unit the
student will have met all the requirements of Personnel
Readiness Capability Program skill level 150.2, *Light
Frame Construction II", involving: interpreting con-
struction drawings for the layout of wood frame members
for service-typé stairs and all types of rafters, and
setting up, operatimg and performing aperator's main-
The light frame
striictures to be erected and the tak. fnvolved with the
trailer mounted saws are to be done by following the
procedures and meeting the specifications as stated on
the job sheets.

Enablingbebject£Ves:’ Upon completion of this topic the
student will have reinforced his ability to identify by
naming all the framing members in accordance with the
texts as the members are pointed out by the instructor.
The student will alsq have reviewed the mathods used in
the eréctidh of the light frame structures as esch struc-
ture is torn down. The dismantled franing member will be
clear of all ‘nails and will be neatl; stacked.

t . Y
CrAterion Test: Iu disman:ling the frame structure the
student will fdentify all framing members in accordance
with the texts and will revieu the methods used {n the
erection of the structure. The dismantled framing -

. mémbers wiil be clear of all nails and will be geatly

stacked ) - $ .



“D.

E.

;\‘}(}

L A

Training Aids and Devigts:
1. None.
Training Aids FEquipment:

1. None

(2 of 5)

Homework:
1. Node
p

/
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OUTLINE OF INSTKUCTION - ’ INSTRUCTOR ACTIVITY STUDENT ACTIVITY
T. TIntrodurtion to the Lesson.

A. Establish contact. I.A. Introduce self and topic.
1. Name: *
2. Topic: Courgz Summarization.
B. Establish ceadiness. I.B. Motivate student by saying
| that this task will help the
1. Purpose of this topic is to review ~ student in recalling the pro-
what we have learned in this course cedures used to erect this
and to clean up our work area. structure.
2. Assignmént: None.
-~
C. Estab!ish effect. % ~
1. Value.
a. Perform better on the job. |
b. Be a better builder. ¥
D. Overview. I1.D. State learning objectives.
1. Stress safety. a. Upon completion of this
topic you will have reinforced
2. Ask questions. your ability to {dentify the
parts of framing members by
naming all framing members and
you will have reviewed the
methods used in the erection of
the light frame structures.
211
(3 of 5) 234
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OUTLINE OF -INSTRUCTION

IT.

I1T.

Presentation.

& 3

» ) .
A. ;Framing membegs. and methods of layout
and installatfon. ‘ -

*

1. Ridge board.

\

- -2. Cotmon rafter. -~ .

. .ﬁip rafter, - .

‘:é
o z 4. Valley rafter.

5. Hip jack.
6. Valley jack.‘ 7
7. Cfipple jack
8. Roof truss.
- a. Kiqg_po;t.
b. Pia;hed.
o Heb\?ewhvrs.
d. Gussetts.
9. Stalr stginger.
a. - Rise;.
b. . Tread
Application.

/ .
A. Student dismantle framed structure and
clean up work area. .

T (4 of 5)

T SCBT 150.2 BU TG 1, 8 _
INSTRUCTOR ACTIVITY . stuvewr acrl v ¢

¢ T

4 .

I1.A. Point to each framing-'II.A; Be alert and
member and ask appropriate . answer the questions.
questions pertaining to that

member. \ S |
L O
- ,
/ . l *
T .
. h1
/
v - .
£
» \\\ ¢
IIT.A. Supervise work ~ IIT.A. Hbrkgﬁﬁ a
ust‘gss safety. : team megabe‘r.K .
- : . \ -
'-,

y
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: QUTLINL OF INSTRUCTION . INSTRUCTOR ACTIVITY . STUDENT ACTIVHIY
T 2 Summary. |
.. \ i A. ﬁldge baar&. ’
o . ﬁ} Costmon rafter, i :
i C. Hip raftes. _ :
D. Valley rafter. | P ‘; \
E. Pﬁip jack.
F. Valiey jack.
. © % ¢ crippre jack,
R. 3oof truss, » )
> I. Ftait stringer. E
> .

V. Test: ‘ .

A. Student will perform criterion test
as stated, '

~e
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) k CHAPTER 11

' 8OOF FRAMING .

The use of concrete walls in Navy-built
structures has increased in recent vears, and
the use of frame walls has decreased to 3 cer-
- tain degree. The use of frame roofs has not
decreased nearlvy .as . much, however.
Navy-built concrete-walled structures are still
being covered with wood-irame roofs.

ROOFS

The primary object of a roof in any climate
{s to keep out the rain and the cold. The roof
must be sloped so as.to shed water. Where
heavy snows cover the roois lor long periods of
time, roofs must pe constructed more rigidly
to bear the extra weight. They must also be
strong enough to withstand high winds. The
most commonly used npes of raof construction
{nclude tre gable, the lean-w shed, the hip,
and the gaizle and valiey.

The GABLE roof fiz. i11-1) has two rocf
slopes meeting at the center, or ridge, to lform
& gable.
commonly used by the Navy, since it {s simple
in design, ecopomical to construct, and may be
used on any tvpe structure,

LEAN-TO or SHED ROOF .fig. 11-1), is a
near-flat roof and is used where large build-
ings are {ramed under one roof, where hasty or
temporary construction is needed. and where
sheds or additions to buildings are erected.
-The pitch of the roof is in cne direction only.
The roof is.held up by the walls or posts on
four sides; one wall or the posts on one side
are at a higher level manfmose on the opposite
side, T ‘

The KIP roof ({ig. 11-1) consists of four

Many

This form of roof i1s the one mest |

SHED ROCF

45.449
Figure 11-1.~Most common types |
of pitched roofs.

-

TERMS USED IN
ROOF CONSTRUCTION

The PITCH or "slope' of a roof is the angle
which the roof surface makes witx a horizoatal
plane. The surface mav vary fror absoiuteiv
flat to a steep slope. The usual way {0 exDress
roof pitch is by means of numbers:for examp.e,

8 and 12, 8 being the rise and 12' the run. Cn

sides or slopes runninz toward the center of

the building. Rafters at the corners extend
diagonally to meet at the center, or ridze. Into
these rafters, other rafters are {ramed.

GABLE and VALLEY roof is a combination

of two gable roofs intersecting each dther. The
valley is that part where the two rcofs meet,
each roof slanting in a different direction. This
type of rcof is slightly complicated andrequires
much time and labor to construct.

{
)

38

23

drawings, roof pitch 1s shown in {sgure 11-2.

The SPAN (part i, fig. 11-3) of any -00f 18
the shortest distance ocetween the WC GDhDO-
site rafter seats. Seated in another wav, it:s
the measurement between the outside piates,
measured at right angies to the direction of the
ridge of the building.

The TOTAL RISE (part i, fig. 11-3' is the
vertieal distance from the plate to the top of
the ridge.

The term "TOTAL PUN {part}, fig. 11-3)
always refers to the lev ' distance over which

y

—



Chapter 11 —ROOF FRAMING

§-0" SPAN

- > 133.362
Figure 11-2. ~Roof pitch.

a.ny raiter passes. For the ordinary rafter,
. this would be one-half the span distance.

The unit of measurement or unit of run,
1 foot or 12 inches is the same for the roof as
for any other part of the building., By the use
of this cummon unit of measurement, the fram-
ing square is emp&oyed inlaying out large roofs
(parts 1 and 2, fig. 11-3).

The r: se m inches is the number of inches
that 2 ro: rises for every foot of run,

The ::ut of a roof is the rise in" inches and
the umt »f run (12 inches) (part 2, fig. 11-3).

The "line length"” as applied to roof {raming

is the hyvpotenuse of a triangle whose base (s
the total run and whose altitude is the total rise
{part 1, fig. 11-3).

PLUMB and LEVEL LINES refer to the di-
.rection of a line on a rafter and not to any pare
© ticular rafter cut. Any line that {s vertical
" when the rafter is in its proper position is
- called a plumbline. Any line that is level when
 the rafter is in its proper position is cailed a
- level itne (part 3. fig. 11-3).

RAFTERS
"~ The pieces which make up ‘the main body of

7‘me framework of all roofs are called rafters.
They do for the roof what the joists do for the

floor and vhat the studs dofor the wall. Rafters

are inclined members spaced f{rom 18 to 48
~inches apart which vary in size, depending on
their length and the distance at which they are
gpaced. The tops of the inclined rafters are
- {astened :n one of the various common ways
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'Figure 11-3. —~Roof terms.

-

determined by the type of roof. The bottoms of
the rafters rest on the plate member which
provides a connecting link between wall and
roof and is really a functional part of bdoth,
The structural relationship between rafters and
wall is the same in all types of roofs. The raft-
ers are not {ramed into the plate butare simply
nailed to it, some being cut to {it the plate while
others, in hasty construction, are merely laid
on top of the plate and nailed in place. Rafters
may extend 2 short distance beyond the wall to
form the eaves and protect the sides of the
ouilding.

“TERMS USED IN

318

CONNECTION WITH RAFTERS

Since rafters. with ridgeboards and plates.
are the principal members of roof {raming, it

/¢3’
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is tmportant to understand the following terms v

that apply to them.

The COMMON rafters (part i, fig. 11-4),
extend {rom plate to ridgeboard at right angles
to both. )

HIP rafters (part 2, fig. 11-4), extend diago-
nally from the outside corners formaed by per-
sendicaular slates to the ridaeboard,

VALLEY rafters (part 3, fig. 11-4), exténd
from the ‘plates to the ridgeboard along the
lines where two roofs, intersect, -~

JACK raflers never extend the full' distance
from plate to ridgeboard, Jack rafters are
subdivided into the hip jacks (part 4, fig. 11-4),
the lower ends of which rest on the plate and

‘the upper ends 2against the hip rafter: valley

]

~

RICGEBOARD
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PLUME CuT

a1l JAACK
RAFTER COMMON RAFTER
NEEL CuT .
I Common rafters + Hip jacks -
T Hip rafters 5 Vailey jacks B
3 Vailey rafters 3 Crippie Jacks
. 133.3352
Figure 11-4. —Rafter terms, {
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_Chapter 11 -ROOF FRAMING

the opposite rafters.

SEAT, BOTTOM/, or HEEL CUT is the cut
made at the end of the nner which is o rest
on the plate.
*  SIDE or CHEEK CU‘T is a bevel cut on the
side of a rafter to {it it against ‘another frame
mamber.

RAFTER LENGTH is the shortest distance

betwasn the outer edge of the plate and the

N center af the ridge line,

EAVE or TAIL is the portion of the rafter
extending bevond the outer edge of the plate.
~ MEASURE LINE is an imaginary reference
line laid out down the middle of the face of 2
rafter.
2 ‘right triangle (fig. 11-5), the measure line
will correspond to the hypotenuse, the rise to
the leg, and the run %o the base,

-

COMMON 2AFTER LAYOUT

Rafters must be laid out and cut with slope,

If a portion of & roof is represented by

length, and overhang exactly right so that they -

will {it when placed in the
occupy in the {inished roof.

The Builder first determines the length of
the rafter and the length of the piece of jumber
{from which the rafter may be cut. I he is
werking from a set of plans which tncludes a
roof plan, the rafter lengths and the width of
the building may be obtained from this plan. U
no plans are available, the width of the buiiésng
may be measured with a tape. To determine’

po‘smon they are to

the rafter length, first {ind one-half of the dis--

tance between the outside plates. This distance
is the horizontal distance which the rafter will
~ cover. The amount of rise per foot has yet to

© be considered. If the building to be roofed is
20 feet wide, half the span will be 10 {eet. For
example, the rise per foot is to be 8 inches.
To determine the approximate overall length of
a rafter, measure on the steel carpenter square
the distance between 8 on the tongue and 12 on
the blads, because 8 is.the rise and 12 is the
unit of run. This distance is 14 5/12 inches,
and representa the line length of a rafter with a
total run of 1 foot and 2 rise of 8 inches. Since

321

-the run of the rafter is 10 feet,

o 1
. Lo o7 MEASURE UNE = ;
{w / 90° '
<
.} . j L .
= 3
t - ‘ A
RUN ‘
i SPaN
! ;
—NYPOTENUSE OF ANGLE
“ EOUAL TO THE MEASURE
LINE OR LENQTH RAFTER
FOR EACH ROOT OF RUN ,
EOUAL
"0
RISE
A Ecuu.@ RUN 3

133.364

(

multiply 10
by the line length for 1 foot. The answer is
144 2/12 inches, or 12 feet and 1/6 inch. - The
amount of overhang, normally 1 foot, .must be
added if an overhang is to be used. This makes
a total of 13 feet for the length of the rafter, bt
since 13 feet is an odd length for timber, a
14~foot timber is used.

After the length has been determmed the
timber is 1aid on sawhorses, sometimes called
saw benches,”” with the crown or bow (if any)
as the top side of the rafter, If possible, select .

a straight piece f{of the pattern rafter. U a
straight piece is not available, have the crown
toward the person laying off the rafter. Hold
the square with the tongue in the right hand, the
blade in the left, the heel away f{rom the body,
and place the square as near the upper end of

Figure 11-5. -Measure line.

éf
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the rafter as possidble. In this case, the figure 8
on the tonglie and 12 on the blade are placed
along the edge of timber which is to be the top
edge df the rafter as shown in view 1, figure
11-8. Mark alongthe tongue edge of the square,
which w11l be the plumb cut at the ridge. Since
the length of the rafter is known to be 12 feet
and 1:6 inch, measure the distance from the
top of the plumb cut and mark it on the timber.
Hold the square in the same manner with the 8

mark on the tongue directly over the 12-foot

and 1.6 inch mark. Mark along the tongue of
the square to give the-plumb-cit for the seat
(view. 2, {ig. 11-6). Next measure of{, perpen-

~ dicula¥ to this mark, the }éngth of overhang
along the timber and make 4 plumb cut mark in
the same manner, keeping the square on the
same edge of the timber (view J, fig, 11-8),
Thig will be the tail cut of the rafter; often the
“ail cut 18 made square across the timber.

. 3
‘T g b
b .

@

§ B

FV

L2

‘ 133.385
Figure 11.6. —Rafter layout—scale or
measurement method.

The level cut or width of the seat is the
width f the piate, measured perpendicular to
‘he plumb cut, as shown in ylew 4, ligure 11-6.
Using the try square, square lines down on the
3ides from all level and plumb cut lines. Now
*he raf'er is ready to be cut.

f
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If a bullding'is 20 feet 8 inches wide, the run
of the rafter would be 10 feet 4 inches. or half -
the span. Instead of using the above method,
the rafter jength may be determined by "stepping
it off'* by successive steps with the square as .
shown in figure 11-7. Stake the same number
of steps as thers are feet in the run, which
leaves 4 inches over a foot. This 4 inches is
taken care of in the same manner as the full
foot run; that ig, with the sguare at the last
step position, make a mark on the rafters at

the 4-inch mark on the blade, then move the

square along the rafter until the tongue rests at
the 4-inch mark. With the square held for the
same cut as before, nrake 2 mark along the
tongue. This {s the line length of the rafter.
The seat-cut and hangover are made as de-
scribed above. When laying off rafters by any
method, be sure to recheck the work carefully.,
When two rafters have been cut, it is best to
put them in place to see {{ they {it. Minor ad-
juStments may be made at this time without

‘serious damage Or waste of material.

-
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Figure 11.7. —Rafter iayout—step-off method.

TABLE METHOD, USING RAFTER
TABLE ON FRAMING SQUARE

The rafter table which is located on the
blade gives both the line length of any pitch or
rafter per foot of run and the line length of any
hip or valley rafter per foot of run. The dif-
ference in length of the jack rafter spaced 16
or 24 inches (on center) is also shown in the

241
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.table, . Where the ;gck raﬁer mp. or valley ' out the rafters after the length has been de:er-
\ Fafter requfres side cuts, the cut. is given in mined was described above,
thg table, . When the roo{ has an overhang the rafter is

< The table (fig. 11-8 appears on ;hc face of usually cut square to save time. When the roof
the blade. It is used to determine the length of has no overhang, the rafter cut is plumb, but so
the common, valley: hip. and jack rafters, and notch is cut in the rafter for a seat... The level
theé angles at which they must-be cut to fit at . cut is made long enough to extend across the
the ridge and plate.” To use the table,. the plate and the wall sheathing.” This type of rafter
Builder first must become familiar with it and saves material, although little protectionm is
know what each figure represents. The row of given to the side wall.
{igures in the first line represents the lengthof
° common rafters per foot of run, as the title in- BIRD'S MOUTH
dicites at the lefthand end of the blade. Zach

set of firures ander each inch division mark A rafter with 2 pro'ection has a notch in it
represents the length of rafter per foot of run cailed 2 BIRD'S \ZOL‘TE’ as shown in figure
with a3 rise corresponding to the number cf 11-3. The niumb cur i the bird's mouth, which
‘inches over the number, For example, under bears agzanst the sice of the radter riate 18

the 16-inch mark appears the numper 20.00 called the HEEL gugrtre ievel cut, which bears
inches. This number equals the length > 2 on the top of the.rart

rafter with a run of 12 inches and a rise «: 18 cut.
inches, or. under the 13-inch mark appears the The size of the bird's mouth is usually stated
aumber 17.69 inches which is the rafter length  in terms of the depth of.the heel cut rather than
for a 12-incl run and a 13-inch rise. The other in terms of the wylth of the seat cut. You lay

plate. is called the SEAT

- five lines of figures in the table w¥ill not be dis- out the bird's mouth in about the same way ycu -
. cussed as they are seidom used. lay out the seaton a rafter without a projection.
. Fﬂ\ - v T Y1 “T“:U‘ﬁ"c‘ ™ T T AR Y N . “V)yv“m .Y‘:T “‘.‘ ‘

23 22 21 2C 19 ‘ 8 \
L INeTe T cowmom  RarTeRs 2e8 FooT N 20¢,. 4 a2 L.
G N fNGT K ACKS 6 NCMES  CENTERS N YT ]
k{':‘" ‘ K . 1L’ . ET
e Eg gt —s5——f
22 21 20 19 8 7 ﬁe(
i . - f . . .
133.367
Figure 11-3. —Rafter table method.
Tu use the table for iayving out rafters, rhe Measure off the depth of the heel on,the heel

width of the building must first be known. Sup- - plumb line, set the square as shown in {igure
posg the building 18 20 feet 8 inches wide and 11-10. and draw the seat line along the blade.
the rise »f the rafters is to be 8 inches per {oot For the roof surface, ALL RAFTERS shouid
of run. The total run of the rafter will be 10 {eet be exact, therefore, the amount above the seat
‘4 inches. Look in the first line of {igures, un- cut, rather than the bottom edge of the rafters,
der the 8-inch marx appears the number 14.42, is the most important measurement. Suppose
which s the length in inches of a rafter with a that on a hip roof, or an ‘intersecting roof, the
run of 1 {oot and a rise of 8 inches. To {ind the hips or valley rafters are 2 x 6§ and the common
line length of a rafter with a total run of 10 feet. rafters 2 x 4. The amount above the seat cut
4 inches. multiply 14.42 inches by 10 1.3 and should be such as to adequately suppert the
divide by 12 so as to get the answer in feet. overhang of the roof, plus personnel working on
The 14.42inchesby 10 1,3 equals 149.007 inches. the roof. The width of the seat cut is important
which is divided by 12 to equal 12 5/12 feel. as a bearing surface. The maximum width of
Therefore 12 feet 3 inches is the line length of the common rafter should not exceed the width
the rafter, The remaining procedure for laying of the plate.

323




¢

N —— s ey © e+

,,

bt

-
\‘n

133.119
Furure 11-3. —Bird's mouth on a
rafter with projection,

1P RAFTER LAYOUT
Most mip roofs are EQUAL-PITCH hip
mo0fs, in . ach the angle of slope on the roof

2nd Oor ends is the same as the angle of slope
' the sides. Unequal-pitgh hip roofs do exist.
hut thev are quite rare, and they require special
.iyout methods, The UNIT LENGTH RAFTER
TABLE on the framing square applies only to
~qual-pitch hip roofs. !

In the tollowing discussion of hip roof fram-
ing 1t will be assumed that in every case the
roof 18 an equal-piteh hip roof,

The length of a hip rafter, like the length of
1 common rafter, i1s calculated on the basis of
tridge measure times the unit of run. Aany of
the methods previously described for a com-
mon rafter may be used. Some of the basic
“ata for 2 hip rafter, however, are different

Take a look at f{igure 11-11, which shows
part of 2 ROOF FRAMING DIAGRAM for an
EQUAL-PITCH hip roof. A roof framing diz-
gram may be inciuded among the working draw -
ings: if it 18 not, you should lay one out for
voursel*. Lay the building lines out to scale

BUILDER 3 & 2 ' )
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Figure 11-10. ~Laying out a bird's mouth.
first; you can find the span and the length of the
butldirg on the working drawings. Then draw a
horizontal line along the center of the span.:

in-an equai-pitch nip roof framing diagram
the lines which indicate the hip rafters (FA,
GA, IB, and KB 1n fig, 11-11) forms 45° angles
with the building lines. Draw these lines in at
45°, as shown. The points where they meet the
center line are the THEORETICAL enls of the
ridge piece. The ridge-end common rafters
CA, DA, EA, HB, JB. and LB oin the ridge
at the same points.

A line which indicates a rafter iun the roof

framing diagram is equal in length to scale, of

‘course! to the TOTAL RUN of the rafter it
represents. You can see from the didgram that
the total run of a hip rafter {represented by
lines FA. GA, IB, and KB) is the hypotenuse
of a right triangle with shorter sides each
equal to the total ryn of @ common rafter. You
know the total run of a common rafter: it is
one-half the span, or ong-half the width of the
building. "Knowing this, you can find the total
run cf 2 hip rafter by applying the Pythagorean
theorem.

Let us suppose, for example, that the span
of the building is 30 ft. Then one-half the span,
which is the same as the total run of a common
rafter, is 15 ft. By the Pythagorean theorem,
the total run of a hip rafter 18 the square root
of 1152 + 152), or 21.21 1t _

What is the total rise® Since a hip rafter

" joins the ridge at the same height as a coramon
rafter, the total rise for a hif .rafter is the
‘same as the total rise for a common rafter.

3242.3 3
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mon rafter.  Let us support that this roo! nas a
unit man of 12 and a umt rise of 3. Since the
total run of 2 common raiter in the roof 18 13 {t,

the totai rise of a common rafter is the value
of x 1n the proportional equation 12:8::13:x,
or 10 ft.

Knowing the total run of the hip rafter
121.21 ft and the total rise (10 ft), you can fig-
ure the .ine length oy app.ying the Pythagorean
theorem. The line length is the square root of
'21.212-102:, or 23.44 ft, or about 23 {t 5 14 ..

To find the length ofa hip rafter on the basis
o! bridge measure, you must first determine
the bridze measure. As with a common rafter.
the bridge measure of a hip rafter is the length
of the hvpotenuse of a triangle with shorter
sides equal to the umit run and unit rise of the
rafter. The umit rise of a nip rafter 18 always
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Figure 11-11. =Egual pitch hip roof irammng dagram.
Yoou £n0w now to figure the total rise of a com- 1ne same 48 that of 4 common rafter. cut THE

UNIT RUN OF A HIP RAFTER IS DIFFERENT,

The unit run ¢f a hip rafter in an equai-pitch
hip roof i5 the nypotenuse of a rigat triangle
with shorter sides each equal to the umit run of
a commoen rafter. Since the unit runof i com-
mon rafter 18 12. the unit rumof a hmp rxfter 1s
‘he square root of 122 + 122/ or 16.97,

If the unit run of the hip rafter is 16.37 and
the unit rise ‘in this particular case) 15 3. the
unit length of the nip rafter must be the square
root of 16.972 - 82, or 18.76. This means
‘hat for every 1%.07 unit§ of run the rafrer has
18.76 umits of leagta. Sunce the total run of the
rafter is 21.21 ft. the length of the rafter must
Le the vaiue of x in the proportional e:juation
15.27:18.76::21.21:x, or 23 44 ft.

Like the unit length of a2 common rafter, the
bridge measure »f a hip raiter mav de ootained
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from the umt length rafter table on the framing
square. U you turn back to figure 11-8, vou
will see that the second line in the table 1s
headed '‘Length hip or valley rafters per foot
run.” This means 'per foot run of A COMMON
RAFTER IN THE SAME ROOF - Actually. the
unit iength ziven n the taniss is the umt ‘ength
for sverv 18,37 units o ru; OF THT HIp
RAFTER ITSELF. If vou run acrass to the
unit tength given under 2 vou wiil find the same
farure. 187 upiri, that vou calculated above

ND2ASY WAy 0 talrulate the length =t an
equal-pitch hip reoi rafter is to muitipiv the
oridge measure by the number of feet in the
total run 5f 1 common rafter. which 13
Same 18 he numoer of feet 1n one-half of the
span of the fuiiding. One-half of the span of the
oullding inthis case s 15 {t: the length of :he
AP rafter s therefore 13.76 x 15, or 281.40 1n..
which :s'231.40 12, or 23.43 ft. Note that when
you use this method you get a result in tnches,
which »ou must convert 10 feel. he slight dif-
ference ¢ 2.01 {1 vetveen this resull and he
sne presicusiy cdlawmed amounts (0 less fnan
! 310, 154 mav be 1znored.

You step off the length of an eaual-pitch hap
roof rafter just as vou do'the length of 1 com -
mon ralter. except [or the fact that you set the
3quare to a amit of run of 16.97 in. instead of o
aumt of run of 1210, Since 16,97 inches is ‘the
same 1s lon. and 15.32 sixteenths of an :poh.
settin: the square toa unit of run of 17 in. .s
zlose enough for mostpractical purposes. Bear
:nomind that for any plumnb cut line on an equal -
Suteh nip raof rafter you set the square o the
it rise of 2 common rafter and (~ 2 upit run
o 1T,

% . :
You step off "he same number of times as:

"here ire feet in the total run of 2 common
rafter in the same roof: only the size of each
Step 1= Tilferent.  For everv $2-in. step in a
rommon rafter a hip rafter nas a 17-in. step.
‘n the r0f on which we are Ao rRing, the tota)
Tun.ot 3 common rafter s exactly 13 ft: this
means that you would step off the hip-rafter cut
17 ;. and 3 1n.) exactly 15 times.

Suprnse, however, that there was an ODD
-NIT in the common rafter total run, Assume,
‘or example. that the total run of a common
rafter .3 15 ft 10 172 1n. How would you make
"he odd fraction of a stap on the hip rafter”

You remember that the unit run of a hip
safter .s the hypotenuse of a riwht triangle with
ither <ides each equal to the unit run of 1 com -
mon rolter. This being the cise. the run of the

the

- the ridge ptece.

326 oy , .
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odd unit on the hip rafter must be the hypote -
nuse of a right triangle with other sides each
equal to the odd unit of run of the common
rafter. which in this case is 10 1/2 in. You can
figure this by the Pythagorean theorem (square
reot of (10.52 + 10.52)), or you can set the
square on a true edgeto 10 1.2 in. on the tongue
and 10 1 2 in. cn the blade and measure thedis-

tance hetween the marks. It comes to 14.84 in..

‘which rounded off to the nearest 116 in. equals
i+ 137168 in,

Te “ay off'ihie odd unit, set the tongue of the
framing square to the plumo line for the last
-full step made and measure off 14 13/16 in.
along the blade. Place the tongue of the square
at the mark, set the square to the hip rafter
plumb cut of 8 in. on the tongue and 17 in. on
the biade, and draw the line length cut line.

Hip Raiter Shortening Al ~wance

As i3 the case with a common raiter. the
tine length of a hip rafter does not -ake into
dccount the thickness of the ridge piece. The
size of the ridge-end shortening allowance for
a 2ip rafter depends upon the manner in which
the ridge end of the hip rafter is ioined to the
other structural members. As shown in fizure
11-12, the ridge end of the hip rafter may be
framed against the ridge piece :view A, fig.
11-12) or against the ridge-end common raft-
ers ‘view B, fig. 11-12). U the hip rafter is
framed against the ridge piece, the shortening
allowance is one-half of the 45° thim)-.:sgk\?f

The 45° thickness of stocRNs
the length of a line laid at 45° across the thick-
nesg dimension of the stock. If the hip rafter

8 framed against the common’ rafters, the

shortening allowance is one-half of the 45°
thickness of a common rafter. To lav off the
shortening allowance, set the tongue of the
framing square to the line length ridge cut line.
measure off the shortening allowance along the
blade, set the square at the mark to the cut of
the rafter (8 in. and 17 in.), and draw the actual
ridge plumb cut line. .

Hip Rafter Pro:ection ’

A hip rafter projection, like a common
rafter, 138 figured as a separate problem. The
run of a hip raiter projection, however, is not
the same as the run of a common rafter pro-
jection in the same ronf, Figure 11-13 shows
you why. The run of the hip rafter priection,

15
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sf 1 sommon rafter projection. U the run of the
_Hmmon rafter overnhang 1s 18 :n., the run Of
tXe hip raiter 1s the square root of 1132 . 182y,
cr 2547 1n. Since the rafter rises §.umits for
. evefgl“ units of run, fhe total rise of the pro-

‘avtion 15 tne value of X :n the propeoruonal
equaticn 17°3::23.43:x, 2r 11.3in. U &e total

~un is 23 43 1n. and the total rise 11.%un., the
‘.gn;‘thn f the pidection is the square root ot
73452 . 11.32. >r about 23.1n.

1

Hip Rairer Side Cuts

Since a common rafter runs at 90° to the
ridge, the ridge end of a common rafter is cut
square. or at 307 to the lengthwise line of the

O

ERIC

Aruitoxt provided by Eic:
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Figure 11-12, =Huxrafter shortening allowanc? :
15 you an see, the ypolenuse of a right ri- rafter. A hip rufter, however, joins the ridge.
iagie with shorter sides each equal to the run or the ridge *ends of mne common rafters, atan

angie, and the ridge end of a hip rafter must
therefore be cut to 1 corresponding angle.
called a SIDE CUT. The angie of the -ide cut
15 more acute for a hign unit rise than tas for
a2 low one.

The anzle of the side cut is la1d outas shown
. figure 11-14. Place the tongue of th: fram-
g square along the ridge cut line. is shown.
and measure ui{ one-nali the thickness of the
hip rafter alony the biade. Shit the tongue o
the mark. set the square 'n the cut of th2 rafter
‘17 in. and 8 in.;, and draw the plumb line
marked A in the figure. Then turn the rafter
edge-up. draw an edge center line, and draw in
the angle of the side cut as indicated in the
tower wview of ‘igure 11-14  For a hip rafteg
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Figure 11-13. —Run of hp rafter projection,
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“igure 11-14 - Laving out hip rafter side cut.
a4 ftch o

will be Hnly a single side cut, as indicated by
the dott-d line: for one which is to be framed
azainst the ridge ends of the common rafters
t.ere w:il be a double side cut, as'shown. The
tou of the rafter must have a double side cut at
the same angle, but in the reverse direction.

H

The angle of the side cut on a hip rafter may
alsQ be laid out. by referring to the unit lengt.
rafter table on the framing square. If you turn
back to figure 11-8, you will see that the bottom
line in the table is headed "Side cut hip or val-
ley use.” I you follow this line over to the
column headed by tHe figure 8 /for a unit rise _
of 8), you will.find the figure 10 7 8. I vou ..
place the framing square face-up on the rafter
edge, with the tongue on the ridge-end cut line,”
3nd set the square to a cut of 10 7.8 n. on the
blade and 12 :n. 1 the tongue, you can draw the
cofrect side-cut le along the tongue.

if the bird's uth on a hip rafter had the
Same depth as the bird's mouth on a common
raiter, the edges of the hip rafter would extend

- above the upper ends of the jack rafters as

328

shown in {igure 11-15 This can be corrected
oy either BACKING or DROPPING the hip
rafter. Backing means to bevel the uprer edge
of the hip rafter. As shown in figure 11-15, the
amount of backing is taken at the right angle 1o
the roof surface, or the top edge of the hip
rafter. Dropping ans to deepen the bird's
mouth s5 2s to brifig the top edge of the hip
rafter down yo the upper ends of the jacks. The
amount of drop is taken on the heel plurab line,
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Figure 11-15, —Backing or dropping
a hip rafter.

to be fromed against the ridge there... =

The amount of backing or drop required is
calculated as shown in figure 11-16. 3Set the
framing square to the cut of the rafter 8 in.
and 17 in.} on the upper edge, and measure off
one-half the thickness of the rafter from the
edge along the blade. A line drawn through this

D g~
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zark, parallel to the edge, will indicate the
pevel angle, as shown, if the rafter is to be
vacked. The perpendicular distance between
the line and the edge of the rafter will be the
amount 3 drop—meaning the amount that the
depth of the hip rafter bird's mouth should ex-
ceed the depth of the common rafter bird's
mouth. y

A

-~ “

VALLEY RAFTER LAYOUT

A valley rafter follows the line of intersec-
tion between a main roof surface anda gable-
roof addition or a gable-roof dormer surface.
Most roofs which contain vailey rafters are
EQUAL-PITCH roofs, in which the pitch of the
addition or dormer roof is the same as the
‘pitch of the main roof. There are UNEQUAL-
PITCH valley-rafter roofs, but they are quite
rare, and they require special framing methods.
In the discussion of valley rafter layout it wiil
pe assumed that the roof is in every case an

328

233,128

Figure 11-16. —Determining required amount of tacking or &rop.

equal pitcn roof. in which the unit of run and
unit of rise of an addition or dormer common
rafter is the same as the unit of run and unit of
rise of a main roof common rafter. In an
equal-pitch roof the valley rafters always run
at 45° to the building lines and the ridge pieces.

Figure 11-17 shows an EQUAL-SPAN {ram-
ing situation, in which the span of the addition
is the same as the 5pan of the main roof. Since
the pitch of th addition roof is the same as the
pitch of the main roof, equal spans pring the
ridge pieces to equal heights.

If you look at the roof {raming diagram in
the figure, you will see that the total runof a
valley rafter (indicated by AB and AD in the
diagram) is the hypotenuse of 2 right triangle
with shorter sides equal to the total run of a
common rafter in the main roof. The unit run
of a valley rafter is therefore 16.97. the same
as the unit run for a hip rafter. It follows that
figuring the length of an equal-span valley
rafter is the same as figuring the lengch of an
equal-pitch hip roof hip rafter.
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133.127
Firire 11417, -Egqual span main roof and
: intersection roof,
P

A wvalley rafter, however, does not l(:quire
backing or dropping. The projection. if any, is
figured just as it is for a hip rafter. Side cuts
.ere laid out as they are for a hip rafter; the
~ valley-rafter tail has a double side cut, like the
nip-rafter tail, but in the reverse direction.
since the tail cut on a valley rafter mu\t for
an inside rather than an outside corner. in -
cicited M figure 11-18 the ridge-end shortemng
allowance in this {raming situation amounts to
cne-hal? of the 45 thickness of the ridge.

Fixure 11-19 shows a framing situation in
which '1e span of the addition is shorter than
the span of the main roof. Since the pitch of
the add:tion roof 18 the same as the pitch of the
nain roof, the shorter span .of the addition
Lrings the addition ridge down (o a lower level
than that of the main roof ridge.

. There are two ways of framing an intersec-
tion of this type. By the method shown in {ig-
ure 11-19, a tull-length valley rafter (AD in the
figure) 13 framed between the rafter piate and
the ridwe piece, and a shorter valley rafter

v/
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Fiqure ,11~18.«Ridge~endﬁhortenmg
allowance for equal span intersec-
tion valley rafter.

. o
CB in the figure) is then framed 0 the longer
one. If you study the framing diagram'you will
see that the total run of the longer valley rafter
is the hypotenuse ofa right triangle with shortey

sides each equal to the fotal runm of a :ommon-"

rafter IN THE MAIN ROOF. The total run of
the shorter valley ter, on the other hand, is
the hypotenusiafa:;ight triangle with shorter
sides each eq to the tota! run of 3 common

rafter IN THE ADDITION. The total runof a

common rafter in the main roof is <qual toy,

one-half the span of the main roof; the total run
of a common rafter in the addition is equal to
one-half the span OF THE ADDITION.

Knowing the total run of a valley rafter (or
of any rafter, for that matter), vou can always
find the line length by applying the bridge
measure times the total run. Suppose. .or ex-
ample, that the span of the addition in figure
11-19 is 30 ft, and that the unit rise of a com-
mon rafter in the addition {8 8. The total run
of the shorttr valley rafter is the square root
of {152 + 15), or 21.21 ft. If you refer back
to the unit length rafter table in figure.11-8,
you will see that the bridge measure for a
valley rafter in 2 roof with a commen-rafter
unit rise of 9 i1s 19.21. Singe the unit run of 2
valley rafter is 16.97 and thc total run of this
rafter 18 21.21 ft, the line length must be

330
219
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Firure 11-19 =Fgual-pitch but unequal
span {ramug situation.

e ue of x in the proportional
16.97:17.21::21,21:x. or 24.01 {t. .

An eister way 0 iind the length of a vallev

rafter .5 to simply multiply the briage meas-
~e by the number of feet in one-half the span

F THE ROOF TO WHICK THE VALLEY
RAFTER BELONGS. The length of the longer
valley rafter in figure 11-19, for example.
would oe 15.21 times one-half the span OF
THE MAIN ROOF. The length of the shorter
valley -after :8 19.21 trmes one-half the span
OF THE ADDITION. Since one-haif the span
of the addition ts 15 ft, the length of the shorter
valley rafter is 15 x 18.24, or 288.15 in., whach
.g 288.15 12. or 24.01 {t. Note again that when
vou use this method you get a result in ipches.
which vou must change to {eet.

Figure 11-20 shows the long and short val-
ley rafter shorteing allowances. Note that the
long valley rafter has a single side cut for
framing to the main roof ridge piece, while the

-

equation

331

.0 the adainiun ridae.

Firace ;1-21 shows arotier method of fram-
Mg an 2uudi-pitch unegoal-spas addition., In
this method the inbeard end of the 2ddition
ridge is nailed 'O a piece whivh hangs trom the
matin roof ridge. As snownn the ramng dia-~
-ram, chis method ~alis for wo shor: valley
rafters. each of wnich extends {rem the rafter
nlate to the addition ridge. The framing dia-
zram shows thut the total run of each >f these
vdlley rafters is the hypotenuse of a right tri-
angle with shortér sides, each equal to he total
run of a common ratter IN THE ADDITION,

As indicated :n figure 11-22, the shoirtening
ailowance of each of the short valley rofters is
one-half of the +45° thickness of the addition
ridge. Each rafter is {ramed to0 the addition
ridge w:th a single side cut.

Figure 11-23 shows a method »f framing a
gable cormer. vithout side walls. The dormer
ridge 13 framedto 1 header set betveen 1 couple
of doubled main-rnot common rafters. The

valley rafters ir» framed betweén this header

and a lower header. As indicated :n the fram-
ing diagrars. the otal vun of a valley Jafter s
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Freure i1-21,=Another method of framing
e d-0ilen unequal span intersection.

“he hypotenuse of a right triangle with shorter
cides euch equal o the total run of a common
“after "N THE DORMER,

Fizure 11-24 shows the arrangement and
rames of framug members in this type of
Sormer {raming.

Firure 11-24 also shows that the upper
3368 0t the headers must be beveled to the cut
t the mawn roof. Figure 11-25 shows that in
thas meothod of f{raming the shorterning allow-
+nce @ r the upper end of a valley rafter is
ne-na.. of the 43 " thickness of the inside mem-
»erin e upper doubled header. There 1s also

<hort-mng allowance for the lower end, con-
13ting ~0 one-haif of the 453° thickness of the
syle saiember of the doubled common rafter.
~he furire also shows that each valley rafter
fas a vHuble side cut at the upper end and a
t‘ouble <:ide cut at the lower end.

Fuure 11-28 shows a method of {raming a
xable drrmer with side walls. As incicated in
t1e framing diagram, the total run of a valley

e
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Figure 11-22, —Shortening allowance o: vallev
rafters in suspended ridge method 2t inter-
secticn roof framiny, »

rafter is again hypotenuse .{ a right tri-
angle with shorter Aides each equal to the run
of a common rafter; IN THE DORMER. You
figure the lengths the dormer corner posts
and sid as you do the lengths of
gable-end studs, amd vou lay off the lo'ver-end
cut-off angle by sett.ag the square to the cut
of the main roof. '

Figure 11-27 shows the vallev rafter short-
ening allowances for this method of friming a
dormer with side walls.

JACK RAFTER LAYOLT

A jack rafter is a part of a common rafter.
shortened for framing tc 3 hip rafter. i vallev
rafter, or both. This means that in ar equal-
pitch framing situation the unit rise ¢’ a jack
rafter 1s always the same as the unit rise of a
common rafter.

A HIP JACK rafter is one which extends
from a hip rafter to a rafter plate. A VALLEY

251
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Figure 11-23. —Method of framing dormer
without s:dewalls.

JACK raiter is cne which ext nds from a valley
~a:ter to a midge. A CRIPPLE JACX raiter 's
ore which does not contact either a rafter plat.
or a ridge. A VALLEY CRIPPLE JACK is
one which extends tetween two valley rafters
in the lcng-and-snort-valley-rafter method f
addition framing. A HIP-VALLEY CRIPPLE
JACK is osie which extends from a hip rafter
to a valley rafter. All types of jacks except
cripple cacks are shown in figure 11-28. A
valiey ceipple jack and 2 couple of hip-valley
cripple jacks are shown in figure 11-29,

Lengths ~{ Hip Jack Rafters

Figure 11-30 shows a roof framing diagram
for a series of hip jack rafters. The jiacks are
aiways on the same spacing O.C. as the com-
mon rafters. Suppose that the spacing 1n this
ingtance is 16 in O.C. You can see that the
total run of the shortest jack is the hypotenuse
of a right triangle with shorter sides each
18 in. long. The total run of the shortest jack
is therefore the square root of (1682 » 162), or
22.62 in.
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» 18,23 in.

- 2 to 18 inclusive,

e reem— ¥

Suppose that a common rafter in this roof
has a unit rise of 8. The jacks, as you know,
have the same unit rise as i common rafter.
The unit length of a jack in_this roof, then, is
the square root of (122 » 8%), or 14.42. This
pieans that 8 jack is 14.42 units long or every
12 uaits of run. The length of the shortest hip
jack in this roof is therefore the ‘value of X in
the proportional equ?tion 12:14 .42:116:x, or

i ]

This is always the ’&m;th of the shortest hip
jack wheh'the jacks arp spaced 16 1n O.C. and
the common rafter n the rodf has a umt rise
Ai 8. 1t 5 also the COMMON DIFFERENCE
OF JACKS. meaning “hat the next hip jack will
ne 2(13.22 in.i long. the next 3¢19.23 ia) lony,
and so on.

The common iilerence 1~r hip jaCES §aced
16 :n. O.C.. and a:so for jup jac«s spaced 24 in.
0.C., is given in the unit length rafter table on
the framing square for unit rises ranging from
Turn back to figure 11-8.

which shows a segment of the unit length -alter

-

table. Note the third line in. the table, which
reads "Diff. in length of jacks 16 inches cen-
ters.” If you fcllow this line over 0 the ligure
under 3 iior a umt rise of 8), yow will iind the
same unit length '12.23 in.) that you worked cut
above. . ‘
The hest waw 1o fizure the length of u valley
izck or a cripple -jack s o apply the uridge
measure o the total run. Tie bridge measure
of any iack 1§ the same as the bridge measure
of a common rafter hav the same unit of
rise as the jack. Suppose, for example, that
the jack has a unit rise of 8. In figure 11-3,
tcok along the line on the unit length raiter
tables headed “'Length common rafters per foot
run' for the figure in the column under 8, and

"~ you will find 2 unit length of 14.42. You should

333
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»

xnow by this time how to apply this to the total
run of a jack to get the line length. '

The best way to figure the total runs of
valley -acks and cripple jacks is to lay cut a
framing diagram and study it to determire what
these runs must be. Figure :1-31 shows part
of 2 framing diagram for a main hip roof with
a leng-and-~short-valley -rafter gable aadition.
By studying "the diagram you can figure the
total runs of the valley jacks and cripple jacks
as foliows:

The run of valley jack No, 118 obviously the
aame as the run of hip jack No. 8, which is the
~un of the shortest hip jack. The length of

o

ra
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CRIPPLE COMMCN RAFTER
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SCURLER ¢ 4
CTMMON RAFTER—

LoO*ER SEADER
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Tigure 11-24. ~Arrangement and names of framing members for

+
,‘f

OOUBLED COMMON RAFTE®R

~

CORMER VALLEY

SACK

= :
% 5 [—Cr«.fﬂﬂLE COMMON RAFTER
A

45.457.0

dormer wittg_otxt Sidewal}.

val.ev ack NQ. L is therefore equa: o the com-
mon diierence of jacks.

The run of vallev jack No, 2 is thegame as
Ne i ot hip iack No. 7, and the length is
theret ire twice the commondifference of jacks.

The run of valley jack No. 3 is the same as
the run of hip jack No. 6, and the length is
theret.re three times the common difference of
FACKS,

The run of hip-valley crippie No. 4, and also
y hip-valley cripple No. 5, :s the same as the
ran ot valley jack No. 3.

334
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The run of vallsy jack No. 9, and alsc of
valley jack No. 10, is equal to the spacing of \
jacks O.C. Thereiore, the length of one of
these jacks is equal to the common difference
of jacks.

The run of valley jacks Nos. 11 and 12 is
twice the run of valley jacks Nos. 9 and 10, and
the length™e{ one of these jacks is therefore
twice-the common difference of jacks.

The ‘run of valley cripple No. {3 is twice the
spacing of jacks O.C., and the iength :s there-
fore t:%;g_e the commpon difference of jacks.

©33 ]
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Foaure 11-23. =Valley rafter siortenng diui nces dor -
dormer without sidewall .
T-e run of vallev cripple No. 141s twice the voihe lower ¢n.l. Consisung me-hail e 47

rut of va.io cripple No. 13, and the length is
therefore i:mes the common difference of
1acks.

J:«:}k Raf‘er Shortening Allowances

A hip.ack rafter .as a shortening allowance
at the upper end consisting of one-half ot the
45 thickness of the hip rafter. A valley ack
raiter has a shortening allowagce at the upper
end. consisting of one-half of the thickness Ji
the ridge, and another at the lower end, cone-
sisting  { one-hal! of the 43° thickness of the
valley ra:ter. A hip-valley cripple has a short-
ening al.owance at the upper end, consisting of
one-half of the 45 thickness of the hip rafter.
ard anotlier at the Jower end, consisting of one;
ralf of the 43° thickness of the valley rafter.
A vallev cripple has a shortenming allowance at
the upper end, consisting of one~half of the 45°
thickness of the long vallev rafter, and ancther

m1cRNess of the short vallew radler.

lack Rafter s:de Cuts s

‘The side cutl an 4 jacy rafter canoe iaid out
0y the method iltustrated in fizure 11-14 for
javing out the side cut @n a nip rafer  Soother
method 15 to use the fiith line Jt the umt tengtd
~qiter table, which :s headed ""Side cut 9 JACKS
ase’ - fig 11-7 If vou follow that line / ver to
the fLrure under 3 for . umit rise »f # . you
will see that the fizure siven is 10, Tn ay out

“ihe side cut on 4 1ack, set the square fice-up

335

-n the edg&\i the rafter to 12 in. on the iongue
and 10 :n. 3p the blade. and draw the side-cut

Tine alunyg (he tongue.
2

-

{-_
Jack Rafter Bird's Moutn and Projectior

. -
A jack rafter :s a shortened common ‘after:
sonsequently. the bird's mouth and pro-ection

>~
e
A

“N
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Fore 11226 ~Method of framing gable
fornier with sidewalls.
Mo s ralter are laid out hust as the ure

3o ommon 1‘12’.8:.

RITGT T

Luv.nz st the ridge for 3 gabie roof pre-
sents 0 particular problem. since the line
‘eng’h A the ridie 13 equal to the length of the
sadldar oz
erh . Foar 3 ohip main roof,- however, the
madge  lavout retwires a certain amount of
"alcul tioan,

As nrevicusly mentivned, 1n an equal-piteh
tp ro f the hine length of the ridge amounts
‘0 the lenkth of the building minus twice the
~tal tun of 2 mocn roof common raiter. The
MOTE L leneth., however, depends upon :the

The acrtaal length would include anv,

o
3345'\))

way in which the hip rafters are framed ¢ the
ridge. ‘

- As indicated in figure 11-32, the | ne length
ends of the ridge are at the points where the
riage center line and theQip rafter center lines
cross. In figure 11-32 hip rafter s framed
agamnst the ridge:*in this method of framing the
actual length of ‘the ridge exceeds the line
ierth, at each end, by pne-naif of the thickness
1 e ridge, plus one-half of the 45° *hickness

: the mip rafter. In figure 11-32 the hip rafter
lramed lLefween lhe common rafters: in this
method of ‘raming the a:mial length of the ridge
@xceeds the line :eaJth. at each end. by one-
half of the thickness of a common rafter. .

Figure 11-33 shows that the length of the
midge f[or an equal-span addition is equal to the
‘ength of the addition rafter plate, plus one-half
:he span.of the building. minus the shortening
allowance at the main roof ridge; the shorten-
ing allowance amounts to one-half of the thick-
ness of the main roof ridge.” Figure 11-33
shows that the length of the ridge fcr an
arequal-span addition varies with the method of
sraming the ridge. L the addition ridge is sus-
pended {rom the main roof ridge. tie length is
equal (o e length o1 the addition rafter plate
plus onre-half the span of the building. U the
addition ridge 1s framed by the long-arcd-short
valley rafter method. the length is 2qual to the
iength of the addition rafter piate, pius one-half
of the span of the addition, minus a shortening
allowance consisting of one-half bf the 45°
thickness of the long valley rafter. If ‘he addi-
tion ridge 18 framed to a double header set be-
tween a couple of double main roof common
raiters. the length of the ridge Is equil to the
rength »f the addition side-wall raiter plate,
2ids sne-half the span of the addition. minus a
storteming illowance consisting of one -half the
thickness of the inside member of the double
header.

Figure 11-34 shows that the length of the
ridge on a dormer without side walls s equal

1o one-haif of the span of the dorme:r, less a .

shortemny allowance sonsisting of one ~halt the
thickness of the inside member of tie upper
“nuble header. Figure 11-38 shows that the
iength of the ridge on a4 dormer with s.de walls
tmounts to the length of the dormer rafter
plate, plus one-half the span of the dormer.
minus 3 shorteming allowance consisting of
sne-hall the thirkness »f the nside member ot
the upper dout:le header

~

-
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DOUBLE NAIN-RONF
CM RAFTER

SHORTEN

% OF 45° THICKNESS OF
INSIDE MEMARR OF UPPER
DOUSBL. K MEADER

\

ALLOWANCE DOUBLE MAINROOF

COMMON RAFTER —1

UPPER COUBLE :

MEADER .

.

'\, OCRMER COMMON RAZTER

DORMER COMMON RAFTER

i

S
| |
Vs

L/

e DORMER ROGE

L / |
SAORTENING ALLOWANCE % OF

45° TIHICKNESS OF QUTSIDE MEMBER
OF DOUBLE MAIN-ROOF COMMON
RAFTE ¢, PLUS WKOCE 45° THICKNESS

OF INSIDE MEMMER.

133.135

Figure 11-27. ~Valley raiter shortening allowances {or dormer with sidewall.

SHED ROOF FRAMING

As previously méenticned, a SHED or SINGLE -

. PITCH roof 18 essentially one-half of a gable

or double-pitch roof, Like the full-length raft -
ers in a gabis roof, the full-length raftsrs in 3
shed roof are COMMON rafters. Note, how -
ever, that 2s show. in figure 11-35, the total
run of a shed roof common rafter is equal to

Kk y

(O

T

the span of the building MINUS THE WIDTH
OF THE RAFTER PLATE ON THE HIGHER
RAFTER-END WALL. Note also. that the run
of the projection on the higher wall s neas-
ured from the INNER EDGE of the raiter plate.
To this must be added the width of the plate and
the length of the overhang at the top. Shed -roof
common rafters arfe laid out like gable ~-roof
common rafters.

A shed-roof common rafter
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Fraure 11-29 —Valley cripple jack and
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Firure 11—28.-"3}-;}@35 of jack rafters.

hip-valley cripple jacks.

has two bird's mouthe but they are laid out

just like the bird's mouth on 2 gable-roof com- -

mon raster. ’

Figure 11-35 also shows that the height ‘of
the higher rafter-end wall must exceed the
height of the lower by an amount equal to the
total rise of a common rafter,

Figure 11-36 shows a method of {raming a
shed dormer., There are 3 layoyt problems to
be solved here, as follows: (1) determining the
total run of a dormer rafter, (2) determining
the angle of cut on the inboard ends of the
dormer rafters, and (3) determining the lengths
of the dormer side -wall studs.

To determine the total run of a dormer
rafter you divide the height of the dormer end
wall, in inches, by the difference between the
unit rise of the dormer roof and the unit rise
of the niain roof. Take the dormer shown in.
figure 11-37, for example. The height of the

D Jolle
TR0 N |
338



SR S e g

I3

»

AN
gy .‘,.,.«.«,.-m-...—:}l

i
+ . -
E ~ . i i

N

3

e {§ 1§ e 1§ = 1§ “*‘15"‘

. 133.13€
~Hip jack {raming diagram.

£

Figure 11-30.

darmer end-wall 1s 9 ft, or 108 in. The unit
rise of the main roof s 8. the unit rise of the
dormer roof 1s 2 1. 2:; the difference between
them 15 5 1 2. The total rfin of a dorher
rafter is therefore 108 divided by § 1/2, or
19.83 {t. Knowing the (otal run and the unit
rise, vou can figure the length of a dormer
rafter by any of the methods dy descrived.

As, indicated in figure 11-37 the wnboard
ends of the dormer rafters must be cut to it
the slope of the main roof. To get the angle of
this cut, set-the square on the rafter to the cut
of the main roof, as shown in the third view of
figure 11-37, measure off the unit size of the
dormer roof {rom the heel of the square along

.
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Tirirer 11031~ faok vaber framing diageam.

ihe tonwue 48t Ladlvated, alake 3 mark at this
m.m; axd drow the eut-off Ihze-thraugn "“za
“a:'ix Yrom the 12-ipn, mark '
Fog dgure the tengths o1 Jxe axde-w&l‘ studs
en a shed dormer o fellows: m the roof shown
in fizure 11-37, iarme: raiter raises’ 212
units for every 12 u‘uts of run, and-a main reot
common vafter rises 3 umis for every il umts
ot run. J the studs vere spaced 12 .. O.C.,
the length of the shortest stud twhich i3 aiso
the CCMMON DIFFERENCE .of .studs: would
be the diiferernce berween & and 2, 1/2 «n,, or
512 ia. This being the case, if the stud spac-
ing i8 16 in.. the iength of the shortest stud is
the value ‘of % in the 'proportional equation
12:5 1 '2::16:x, or 7 3-16 in. The shortes: stud,
then, will te 7 3 16 in. long: the next stud wiil
pe- 275 1kn. longz. and so on, To :et the
Awer-end cut-off angle for studs you set the
square >n the stud to the cut of the mair roof.
*o get tha upper-end cut-off angle you st it to
e cut of the dormerstoof. o

»

RAFTER LOCATION LAYOLT

"Rafter locattons are {akd»out on .lates,
ridge and other rafterg with the same lires and,

X's used to lay out stud and ;oist loc.tions.

kY
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Figure 11-32. ~Lins and actual lengths of hip §eof ridge.
‘ + .
For . gable roof the raiter locations are laid ocation s equil to distance A plus distance B,

out or the rafter plates first, and the locations
are then transferred to the ridge by matching
t:&;‘ge agrins] 1 rafter plate.

" T rafter-niate iocations of the ridge ~end
COmIN R raiters in an equal-pitch hip roof
meas.re une-hdu of the span ior the runof a
maun-roof common rafter) away from the build- .
ing coners. These locations. plus the rafter-
plate ocations of the rafters lying betweén the-
ridge-end«common rafters. can be transferred
to the ridge bv matching the ridge ‘against the
rafter plates. - .

The lecations of addition ridge and valley
rafters can be cetermined as indicated in fig- .
ure 1. -38. In an equal-span situation fillus-
irated in parts 1'and 2, fig. 11-38) the valley
raftgr locatiens on the main roof ridge lie
alongside the addition ridge location. In part i
of figure 11-38 the Y¥istance between the end of
‘the mun roof ridge and the addition ridge

»

distance B being one-half the span of the addi-
tion. In part 2 of figure 11-38 the distance -
hétween the line length end,of the main roof

-ridge and the addition ridge locaticn is the

saime as distance A. In both cases the line
iength ~{ the addition ridge is equal tc one-half
the span of the addition plus the length of the
addition side-wull rafter plate.

Part 3 of figure 11-38 shows an unequal-
span situation. U framing is by the long-and-
short valley rafter method, the distance from
the end of the main roof ridge to the upper

end of the lon valley rafter is equal to dis-
ta?gy(‘p‘ﬁx‘s?‘fsrmnce B. distance B being one-
half of the span of the main roof. The location

of the inbdard emd of the shorter valley rafter
on the longer valiey rafter can be de‘ermined
as follows: f{irst caiculate the unit length of
the longer valley rafter, or obtain it rom the
tmitzsag}fn rafter tables. Let us suprose t.’:a_t _
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F.gure 11-33.~Leagths of addition ridge.

. the commpn-rafter unit fise is §; in that case
* the mxﬁg&h of a valley rafter is 18.76.
The total run of the longer valley rafter be-
Ifween the ooint where the shorter rafter ties
© in.aad the rafter plate is the hypotenuse of 3
T right triangle with other sides each equal to
Yone-half of the span of the addition. Suppose
J the addition is 20 ft wide; then the total®run in
~gquestion is the square root of (102 + 102), or
- 34014 £t
You know that the vailey rafter is 18.76
units long for every 16,97 units of run. The
length of rafter for- 14.14 {t of run must there-
'{ore be the value of x in the proportion2l equa-
tion 16.97:18.78::14.14:x, or 15.63 {t. The lo-

" cation mark for the inboard end of the shorter

" valley rafter on the longer valley rafter, then,
will be £5.83 ft, or 13 ft 7 8/16 in., {rom the
hee! plumb cut line on the longer valley rafter.
‘The length of the addition ridge will be equal
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Tigure 11-3+. —Lengths of dormer ridge.

to one-haif the span of the addition, plus the
length of the addition side-wall rafter p.ate,

minus a shortening allowance egual to one half

of the 45° thickness oi the longer vallev ra.ter.

If framing is by the suspended-~ridge raethod,
the distance between the suspension poirt on
the ma.n roof ridgze and the end of the main
roof ridge is equai to distance A plus dis-
tance C; distance. C is one-half of the spi.n of
the addition. ¢« The distance between the point
where the, inboard ends of the.valiey ra:ters
both sm} in this method of {raming, tie into
the addition ridge and the out-board end ol the
ridge is equal to one-half the span of the addi-
tion: plus the length =f the addition side-wall
rafter plate. The length of the addition ridge
18 equal to one-half of the span of the main roof
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Figure 11-35. —Shed roof framing.
v plus thé length of the addition side wall rafter
. g plate,
| l LNy .
. : o R _ . COLLAR TIE -
;_ o e T 4 ™\ Gable or double-pitch roof rafters are often
. _ R T - reinforced by horizontal members called collar
‘ _ TN e ties (fig. 11-39). In a finished attic the ties
R R ' may aise function as ceiling joists,
e To find the line length of a collar tie divide
- the amount ofdropofthetieininchesbym
o unit of rise of ‘the common rafter. This will
R T equal one-half the length of the tie in feet, -
IR NG 'Double the result for actual length, The for-
Cos TE L mula is: Drop in inches x 2 over unit of rise,
v oo g i equals the length in feet.
R _ The length of the collar tie depends on
: . whether the drop is measured to the top edge
133.142 or bottom edge of the collar tie (fig. 11-39).
Figure 11-36. ~Method of framing a The tie mbst fit the siope of the roof. To ob-
shed dormer. ' tain this angie, use the framing square. Hold
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~unit of ruc and unit of rise of
crafter, Murx and cut on umt of
©11-49), '
ROOQF TRUSSES .
: Much . mdern roof Iraming is done with
ROOF "TRIGISS Like the one shown in figure
ﬁ“ii«.‘i!. The principal parts of a truss are the
* UPPER CHFORD fcnnsisting of the raiters), the
CLOWER C(HIORD ‘(co:ﬁespondmg to a ceiling
foist:, and various diagonal and or vertical
. bracing andt connecting members whieh are
- known collectively as the WEB MEMBERS., |
: The truss shown in figure 11-41 is joined
- at.the corners with piywood GUSSETS, Other
- memods of ~orner joining are by Mmetal gussets
B " or by varisus types of notched joints, reinforced

£

343

()

133.14¢
Foaure 11-33, —=hitersection ridege and
watlew rafte s location layout,

with bolts, Coastruction information on trusses

5 usually given in detail drawings.

RCOF FRAMING ERECTION

‘ant tramasg should be doge from a sca (old
A1t planking not less than 4 1t below the lavel
of the main roo! ridge.  The usual type of roof
scaffold consists of diagonally braced 2-le xed
horses, spaced about 10 ft apart and extending
the full length of the ridge.

If the building has an addition, as much as
possivle of the main roof 15 tramed before the
addition framing is started. Cripples and jack

o0
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. . ' 133.145
Figure 11-39. —Calculation for a collar te.
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133.146
Figure 11-40.-—Laying out end cut on a collar tie.
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E’lguxe 11-41. ~Tvpizal u;‘ rve@m roci truss.

e -

:rafters are usuany left out ut‘xm aﬁer the niead-~
rs, hip rafters, valley rafters, and ridgis to
which they w:li be {ramed ‘ave been\instuiled.

Fora gable roof the two pairs of he-end

e -

Two- men, one at each end of the scaffold, wold
the ridge in position, while a third man sets the
.gable-end rafters in place and toenails them at
tha rafter piate with S-penny nails, one te each
side of 1 ralter.” Zach ,man on the scaifold then
end-nails :he ridge to one of his rafters with

iato the end of the raftér: and toenails the other
“pafter to the ridge and-to the first rafter with
wo 10-penny nails, one on ®ach side of the
raf‘er. Temporarv braces like those for a
- wall shouid be set up at *hé ridge ends to hold
“ the rafters approximately plumb, after which
 the rafters between the end-raiters\ghould be
. erected. The braces should then g%eieased
o and the pair of raffers at one end should be
- plumbed with a plumb line, fastened to a stick
r-.
¥ extenddd {rom the end of the ridge. Tbe braces
should thern be reset, and they should be left in
“..place until enough sheathing has been installed
- to hold the r:mers siumb. Collar tles, if any,
are naied © corfimon raiters with 8-penny
nails, 2 to each end of a tie, Ceiling-joist ends
aré nailed to adjacent rafters with lo—penny
- nails, 2t each end.
. On a hip roof the mdge~end common rafters
‘and ridges are erected first, in about the same
manner as for a gable roof, and the intermedi-
ate common raftet$ are then f{illed in.
. that, the ridge-end common rafters extending

»

rafters.and the ridge are usually erected tirst. .

twvo 10-penny nails, driven through the ridge

After

Tyl 3

t? esds :o me mtd-pcmts Cit me
The Lip rafters dad hip.
mk; are mm
“in.a hip roof do nokr . g 1 the Bip
‘rafters are “correctly cut. m&hﬁg the-hip
rafters will bring the common ‘rafters piumb.. -
Hip rafters are tgenailed to plate corners wmx
16-penny nails, 2'ic each side: Rip }acics are’
-toenailed to k\ip rafters with' 10-pefny nails,’
3 to each jack.”” ¢
" For.ana addition or dormerthe vﬁuev raiters’
,are usually erected lirst. Vallgy raiters m
topnailed ‘o plates with ln-gemxy nafls,

Q’l‘keemmm:'s

'> .+ each side, and to ridge pieces and heaéerﬂ w:th

three 18-penny najls. Ridges afi§ ridge -end

sommon rafters are erscted next. othar addt-
tign gmmcon rafters next, and valley and crip--

*
LY

ple’jacks last. A valley jack should be held in°
position for nailipg as shown in figure 11-42,
When p riv natfed, the end of a straightedge -

; 1aid alopg the top ge of the jatk Sshould con-
" addt tha center line of the' valley rafter .as
- shown.'

L 3
’i STRAIGNTEDGE

< vALLEY JACK

VALLEY JAFTER

-8 133.147
F:g'ure 11-42. ~Correct position for nailmg
a valley jack rafter.
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‘the ROOF SHEATHING: the
‘called the” ROOF COVERING or the ROOFING. .

~diagonmally.

ROQF SHEATHING
The lower 'layér‘; of roof. éovering is catled

&

The roof sheathing, like the wall sheathing and
the subflooring, is a3 structural slement and
thergfsre a part of ihe {raming. 3
ering or roofing is 3 part of the exterior finish.
Roof sheathing,” like wall sheathing and sub-
{looring, mav ™= laid either horizontally or

CLOSED sheathing {laid with no spaces between
courses) or OPEN sheathing (laid with spaces
vetween courses:, Open sheathing is used for

The rqof cov-~

nar:zomtal sheathing may be either

upper layer {s

_of the

=

the most part only when the roof covering is to.

consist of wooden shingles, Closed sheathing
i usually nomnal 8-in. in width; it may consist
of square-edged boards but may be dressed-
and-matchedor shiplap. Open sheathing usually

0.C. equal to the specified

to be iaid § in. to the weather.
Sheathing should be natled with two 8-penny
natls to each rafter crossing. End-joint re-

quirements are the same as those previsusly -

described for wall sheathing. The sheathing
ends shouid be sawed flush with the outer face
of the end-wall sheathing. unless & projection

for. I

those previously described for 8-f
of plywood wall sheathing.

.\ xposure of shingles
TO THE WEATHER. An 18-in, shingle which ’
is lapped 12 in. by the shingle above it is said

f sheathing over the.end~walis is called -

h a projection is needed, projecting -
sheathing boards must be long enough to span °

'Llﬂl “
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) The interior finish consists mainly of the
- Hnish covering applied to the rough walls, ceil-

‘ings, and floors. Other major intertor finish
~ items zare the inside door frames, the doors,
the window sash. and the stairs. ,
.- Imterior-fizisn.tems whose function is orine’
“eipally ornamenial are classified under the SEHEN
- -@ral heading of INTERIOR TRIM, Interior trim
facludes inside door and vindow casings. window
stools and aprons. baseocoards. ind molding Leim.

- Taz usidd order of comstructicn iir e ine
- terier inisa is as follows:

Ceiling covering

Wall covering

Stairs

Window sash :
Window inside casings. stools, and aprons
Finish {loor:ng

Inside door franies and casings
adasedoards . .
Moy inm, ‘\\

N

-

-

»

»aw-am}ndxwhar—

VALL AXND CIILING COVERLIG

The two major tyres of wall and ceilinz cov-
ering 2ré PLASTER 123 DRY-WALL COVER-
ING, Dry-wall ehvaring is a general term ap-

~pliad :} sheets or panels of wood, plrwoced,
fiberboird, and the Lke, '

Al

PLASTER

A PLASTER Wil angor ceiling covering
requires the construetion of a3 PLASTER BASE,
or sur{ace on which the plaster can be spread:

. and to which it will adhere. A surface of this
% kind was {ormerly constructed by nailing wooden
i LATHS «hin, rarrow strips usually 48 in. long)
to the edges of studs and joists., or to wooden
FURRING STRIPS anchored to concrete or
masonry walls. In modern construction, wooden
lath-has been almost entirely superseded by
gYPSUM lath, FIBERBOARD lath and METAL
&o
- Gypsum lath usually consists of 16 in. by 48
in. sheets of GYPSUM BOARD, cither soltd or
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INTERIOR FINISH
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'

perforited and.uéial.{y smared-e&ged. it is ap~

plied hqrizontally to studs and'at right angles
- to joists, and nailed to studs, joists, or furring

Strips, with 1 1/§-in. flat-headed GYPSUM-
LATH NAILS, 5§ to each stud, joist or strip
ergssing. . - T .

r%\\erbom lath consists of sheets of fiber-

board. \also wsually 1§ . by -}8 . in stza. It
mav iﬂﬂ%ﬁ;ﬁ square-edged or stiplap edged.
i is applisdinmuchthe same manner as TYyosum
:aih, except that ! 1/4-in, blued FIBERBOARD-
LATH NAILS are used,

Metal lath consists of screen-like sheets of -
MESRED or RXBB_;D metal, usually 27 in,. by-
96 in. in siza. To walls it is applied horizone
tally: :c ceilings wit} the long dimension per-
pendicular to the line of the joists. It may oe,
nailed to studs or to furring strips with regular
me:al-lath STAPLES, or with. 8-peany -nails,
driven part-way in asd then hamimered over. It" -
may be'similarly nailed to ceiling joists, or it
may be ted up with wire tles'to paus driven
through the joists avout 2 in. aboye the lower
edges. ' e

Before lath is @oplied to walls and ceilings,
PLASTER GRCUNDS are installed as called for
.3 the woriing drawings.' Plaster grounds are
wood strips of the same thickness as the come-
oined thiciness of the lath and plaster. They
arenailed to the framing members around doors
and windows and to the studs along flcor iines. N
They serve as a guide to the plasterers, to en~
sure thatthe plaster behind door casings, wine
Qow casings, and baseboards will be of uniform
and correct thickness, They also serve as naile
ing bases f( r the trim’members mentioned.

Plastering is usually done in three coats,
which form a2 combined thickness of asout 5,8
in. The {irst coat {5 called the SCRATCH coat,
because it is usually scored when partially set
0 improve the adhesion of the second coat.
The second coat is called the BROWN coat, ang
the third the WHITZ (also the SKIM or FINISH)
coat. As gypsum or {iberboard .lath provides

-7 the equivalent of a scratch coat, only the brown

and finish coats of plaster are applied when
these types of lath are used,
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 The basi¢ ingredients for scratchecoat an’
brown=coat plaster are lime and sand. Pro-*
. portions vary, but a scratch coat usually has
" _about 1 part of lime_to 2 paxts of sand, by voi-
—_ume. The praportion of lime to sand in 2 brown

-

. calcium sulphate instead of lime. KEENE's
CEMENT is a well«known variety of calcium
sulphate finish plaster. A very superior hard-
finish coat can be obtained by mixing 4 parts of
Keene's camerf with 1 part of lime pyutsy.

Manufacturers of plaster usually furnish in-
struction sheets which set forth the recommended
ingredient proportions and methods of applica-
tion for their pgoducts. Follow th&Se instruc-
tions closely. The actual application of plaster,
aspecially to ceilings, is 2 skill which can be-
acquired only through practice. Additional in-
formation on -plastér work may be found in
chapter 14, : '

DRY-WALL FINISH

~ .DRY-WALL FINISH is ageneral term applied
*to sheets or panels of various materials used
for inside~wali and cetling covering. The most
G commondry ~wall finisnes are GYRSUM~BCARD,
PLYWGGD?IBERBOARD. and WCOD.

k.

Gypsum Board

Guepsam coard usually comes in 2 standard
s1ze > +' by 8'. However, on notice it can de
nbtained in any length up to 16 ft. It can oe ap-
plied to walls, either vertically or horizontally.
A 4-it wide sheet applied vertically to studs™
16 in. O.C."’will cover 3 stBd spaces. Five-
penny cement-coated nails should be used with
1,2-1n.~thick gypsum, 4-penny nails with 3/8-
in.~thick gypsum. Nails should be spaced 6 to
8 in. O.C. for walls and 5 to 7 in. O.C. for ceil-
ings. :

Nzii heads should be driven about one-
sixteentn inch below the face of the board; this
setcan be obtained by using a crowned hammer.
The indentations araind nails away from edges
are concealed by applying JOINT CEMENT. The
‘naul indentations along edges are concealed with
a perforated fiber JOINT TAPE set in joint ce~
ment. Edges are slightly recessed to bring the
tape fush with the facés, Besides concealing

-
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he procedure for taping a joint is as fol-
lows: . :

water to about the consistency of putty.

* "% Lay the tape against the joint and press

inth the recess with the putty imife, Press until -
some of the joint cement is forced out through
-3. Spread jdint cement over the tape, and

FEATHER (taper off) the outer edges.

4. Allow the cement to dry, then sand lightly.
Apoly a second coat, and again feather the edges.
3. Allow the cement to dry, and then sand the
joint smooth. ‘ ‘

- [}

For naii indentations away from edges, fill
the indentations with cement, allow the cement
to dry, and sand lightly. Apply another coat,
allow .to dry, and sand smooth. Y

«

Plywood

Piywood finish comes in sheets of various .
sizes which can be applied either vertically or
horizontally. With norizontal application. lengths
of stud stock called NAILERS arc iramed be-
tween the studs along the lnes of horizontal
joints. Panels can be nailed directly to_ studs
and nailers,s but a tetter method is to nail 2-in.
futring strips to the studs and nailerssand then
glue and nail the panels to the -strips. This
method reduces ioint movements cauded by
swelling or shrinking of the studs and nailers. .

Joints between plywood panels can be finished
in a variety of ways. For-a tight butt joint, ~
spread enough glue on the furring strip, stud,or
nailer, to provide 8 SQUEEZE of glue between
the edges, allow the glue to dry, and then block~ _
sand the joint smooth. Another smooth joint can .
be obtalned by rabbeting the edges for shipidp,

Edges of panels can be sm and the
joints let open-for ornamental effect; or the

. edges can be beveled to form a V-groove joint
w brought together; or joints can be left

- open and then filled with glued~in wooden splines, :
Outside corners between panels can be miter-
joined, or the right apgle between-square edges -
at outside corners can be filled with quarter- &
round molding. Inside corners can be butted or i
mitered. - , ' . ,

b3
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- Fiberboard wall finish comes in2bys8
sheets which are applied korizontally.  The long
edges are usually rabbeted or tongue-ande
greaved for joining, Fiberboard 1§ nailed in
place with finishnails, brads, or caditum plated
fbervoard nails, Use 1 1/2-nails for 1/2-ineh

- thick ‘boards and 2-inch nails for 1-inch thick

‘Fiberboayd in small squares or, rectangles
s called TILEBOARD and each piece of tilaw-
board is called 2 TILE, C \ sizes are 12
inches by 12 inches, 12 inches by 24 inches, 16
inches by 16 inches, and .18 inches by 3%:inches.
Tiies can be nailed to sthds, joists, and furring
strips; usually, however, they are glued to a

L]
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Figure 13-1.—Stairway nomenclature.

There are many different kinds of stairs, but
all have’ two main parts incommion: the TREADS
penplé walk on, and the STRINGERS (also calied
STRINGS, HORSES, and CARRIAGES) which
support the treads. A very simple type of stair-
way, consisting only of stringers and treads, is
showtt in the left-hand view of figure 13-1.
Treads, of the type shown here are called RLANK
treads, and -this simple' type of stairway is

called 2 CLEAT stairway, because of the cleats °

attached to the stringers to support the treads.

A more finished !ypeo{statmy has the -

treads mounted on two or moge

stringers,.and includes ‘RISERS, as shown in the
right-hand view of figure 13-1. The stringers N
T . : .
et

UNIT RUN

UNIT RISE

UNET RUN

UNYT RISE PLUS FINISH FLOOR
THICKNESS MINUS TREAD THICKNESS

45.507

M oge

-

7 : ]
o
i T o ‘
( BUILDER 8 & 2 . -
y poRe-hall nch piywood Snishisnatied on with  continuous surface of wood o plasterboard with
- 114 in, fintsh nails spaced 8in. O.C. . . & special type of adhesive, ST



AIRWAY LAYOUT = ..
IR T '

SN first step in stairway layout is to da-.
. termine the UNIT RISE and UNIT RUN shown in
- figure 13~1. The unit. rise is caiculated on the

the fact that the customary permissibleunit rise
“Jor stails is in the vicinity.of.-T inches,

o

:loorlevel. This mayve shown in the eievations;
rows#ver, since the actual vertical distance as

-aave Teen, and suice it-is the actualdistince you
_ape dealiy with, the distance should be meas-
, rufed. - Lt . L

", subfloortng is laid but the finish flooring isn't.

covered with finish fooring of the same thick-
ness, the Mmeasured verticaldistance from lower
* subflaor surface to the upper subfloor surface
 “will be the same as the eventual distance be-
:ween the finish Qoor surfaces, and therefore
sgqual oy tie total rise of the staifway. But if

4, s aconcrote vasement fl-or. for instance), then
you must ad to the measured distance the
thickness of the upger finish flooring to get the
toral rise of the Statrway. if the upper and lower
fnish floors will be di different thicknesses,
then vau must add the difference in'thickness to
rne rieasured distahce between subfloor sur-
faces to fet the total rise of the stairway. Use

.. astraight prece of lumber plumbed in the stair
% opening with a spirit level, or a plumb bob and

cord, to. measure the vertical distance,
ssume that the total rise measures 8 ft
11 h.' s shown in figure 13-2. Knowing this,
you can determine the unit rise as follows.
First, reduce the total rise to inches—in this
case it comes to 107 tn. Next, divide the total
: rise in 1nches by the average permissible unit
L risé, which is 7 in. The result, disregarding
any fraction, is the number of RISERS the stair-
way will have~in this case it is %07/1, or 15,
Now divide the fotal rise in inches by the num-
per of risers—in this case, this is 10 /15, which
comes to 7.13 in., or, rounded off to the nearest
.1/16 in., 7 1/8 in. This, then, is the unit rise,
as shown in figure 13-2, :

‘asis of the TOTAL RISE of the stairway, and

if both the lower and the upper flgor age to be.

* The totalrise is mfm&cs&dsstmebemieeg -
‘he lower finjish Soor level and the upper fimsh -

" constructed may vary slightly from what it should .

""At the time the stairs are to be laid out, the .

E$

LI AL 2 measusing up from a'finish floor (such™,
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| Figure 15-2,~Stairway layout computations.

5 N gr
 oThe unit run is caleulated on the basis of (1)
the unit rise, and (2) a general architects’ rule

- that the sum of the unit run and unit rise should

be 17 4/2 in. In view of (2), if the unit rise is

" 71/8 in,, the upit run is 17 1,2 1. minus T1/8

in.. or 10 3/8 {n. .

Ygu can now, calculate the TOTAL RUN of
she stairway. The toral rup i3 sbvicusly equal
£ the product of the unit run times the total
gumber of traads in the stairway. However, the
total number of treads depends ugon the manner

"in which the upper end of the stairway will be

anchored to the header.
In figure 13-3. three metheds of anchoring
the upper end of a stairway are shown. Ia the

first view there is a complete tread at the top

of the stairway. This means that the number
of complete treads will be the same 2§ the num-
ber of risers. For the stairway shown in fig~

. uyre 13-1, there are 1§ risers and 15 complete
‘treads. Therefore, the total run of the-stair-

way will be the product of the unit run times 15,
or 10 3,8 in. & 15, or 153 5/8", or 128 11 5/8
in., as shown, '

In figure 13-3, second view, there is only

‘part of a tyead at the top of the stairway. U

this method were used for the steirway, shown
in figure 13-2, the number of complete treads
would be ONE, LESS than the number of risers,
or 14, The total run of the stairwny would be
the product of 14 x 10 3/8, FLUS THE RUN OF
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" need?

. - Figure 13-3.«~Three methpd_s of anchoring upper end of a stairwa:y. ‘

THE PARTIAL TREAD AT THE TOP. Suppose
Lits mur weére 7inches, Then the total run would
be 14 x 107 3+ 7, or 152 /¢ in.,or 12 f¢ 814
131 0 . . -
In ficure 13-3. third view, there i3 no tread
21l at the top of the stairway; the upper finish
L0C0TIK Serves as the top tread! In this case
LI ot numner of complete treads is again 14,
Del St e nere 1s .o additional partial tread,
(i€ total run of the, stairway is 14 x 10 3/8, or
“A45 3 4 0., o 12181 1/4 in, * ‘

“Wher vou have.calculated the total tun of the
Staray. drop a
Lo the flyor velow and measure off the total run
fzom the plumbd beb. This locates
Feint for the lower énd of the stairway.

Cutout stringers for main stairways are usu--

ally made from 2 x
18

12 stoek.’ The first question
About how long a piece of stock will you
Let's issume that you are to use the
method f upper-end anchorage shown in the
fingt view of
for the stairway shown. in figure 13-2, This
stairway' has a total rise of 8 # 11 in. and 2
total run of 12 £t 11 5,8 in. The stringer must
be long encugh to fyrm the hypotenuse of a tri-
angle with sides of those two lengths, For an
dpproximate length estimate, call the sides §
and 13 ft long. The iength of the hypotenuse,
then, wiil equatl
the square root of 250, or about 15.8 ft, or about
151691 2'1n, .

Figure 13-4 shows the layout at the lower
end of the stringer. Set the ¢ square to
the unit run on the tongue and the unit rise on
the blade. and draw the line AB, This line rep-
resents the bottom tread. Then draw AD per~
pendicuiur to AB, {n length equal to the unif rise.

2lumbd bob from the well heagd -

the anchoring-

figure 13-3 to lay out a stringer.

the square root of 92+ 132 of

Ay

. procass - which

is measured from the top

- thickness of 2 tread, as shown in

"treads to the unit rise and

45.508

~ This Itne represents the bottom riser in the

stalrway. Now, you've probably noticed that,
4D o this point, the thickness of a tread in the
stairway has been ignored. This thickness {s
nOw about to be accounted for, :
allowance in- the height of this t
is . called ' DROPPING

STRINGER, N . o

As you caé: see in figure X3~1J the unit rise

| of one tread to the
top of the next for ALL RISERS EXCEPT THE -
BOTTOM ONE. For

this ‘ore, . the unit rise is

measured FROM THE Fl FLOOR SUR.
FACE TO. THE SURFACE.QF THE FIRST
TREAD. If AD were cut to the unit rise, -the
actual rise of the first step be the sum

of the unit rise plus the thickness of a tread,
Therefore, the length of AD is shortened by thet
figure 13«

or by the thickness of a treid less
of the finish flooring. The’ first is done if the
stringer will rest on a fimsh floor, such as con-

crete basement floor. The second is done if the f

stringer will rest on subflooring. :
When you have shortened  AD to AE, as_s!;'om\
¢mwssmmxmm.-mm : _
bottom horizontal Anchor-edge of the stringer,
Then proceed to lay off the r‘dmatning risers and
- g m‘ run, y‘mm
have laid off 15 risers and-15 treads. Figuge.
13-5 shows the iayout.at the upper end of they
stringer, Theahnq_ AB represents the ' top—that
13, the 15th~tregd. BC, drawn perpendicular fo
AB, represents the upper vertical anchor ~edge

of the stringer, witich will m:wm stair-
well header. ‘ ' . j
366 ' - | T |
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sgure 13-3.—Layout at upper end
of cutoutl stringer.

STAIRWAY CONSTH.CTION

- e  have been dealing with a common
STRAIGHT -FLIGHT stairway, meaning one
which follows .the same direction throughout.
‘¥hen (loor space is not extensive enough to

sermit consiruction of 2 stgaight-mght‘stair-
~ay, 3 CHANGE stairway is installed=meaning,

"o TaNESS TF TREAL IR T CKNESS OF TREAD

" Ways.

117.58

a stairway is laid out simply as a succession
of straight-flight stairways. : .

The stairs in a structure are-broadly divided
into PRINCIPAL stairs ang SERVICE stairs.
Service stairs are porch, basement, and atfic
stairs. Some of these may be simple cleat
stairways; others may be QPEN-RISER stair-
An open-riser stairway has treads
anchored ¢4 cut-out stringers or stair-biock
stringers, out no risers.
the stringers on porch, basemént, and >ther
stairs anchored on concrete are fastened with
a KICK-PLATE like the one shown i.: {igure 13-6.

A principal stairway is usually more finisi.ed

" {n appearance. Rough cutout stringers are con-

" in figure 13-T.

cealed by FINISH stringers like the one shown
Treads and risers are often
rabbet~joined as shown in figure 13-8. To pre-
vent squeaking, triangular biocks may be glued,
into the 'joints” as shown in the same figure.

The vertical members which support a stair-
way handrail are called . BALUSTERS, Figure
13-9 shows a method of joining balusters to

" treads. For this method, dowels shaped on the

sne which changes direction one or more times. ‘

The . raost rcommon types of these are 80~
DEGREE change and 180-DEGREE change.
These ire usually PLATFORM. stairways-—that

18, Su.cessive straight-flight lengths, conaect-
. - ing pisforms at which the direction changes

90 degrees, or doubles back 180 degraes. Such

—————

i - -

367

lower engs of the balusters are glued into holes
bored in the treads.

.Stringers should be toenailed to well heade
ers with 10~-penny nails, three to each side of
the stringer. Those which face against trimmer
joiats should be nailed to the joist with at least
three 18-penny. nails apiece. At the bottom a

£

The lower ends of ~ «




. 117.57
Fiqure 13-6.—~Kick-piate for anchoring
' stairs to concrete:.

Fiéure 13-7.~Finish stringer.

o

stringer should be toenailed with 10~penny natls,
4 t0 each side, driven into the subflooring and
i{ possible into a joist below. e

) f‘readsandnsers should be nafigé to string-
ers with 8-penny, 8-penay, or 10-penny finish
nails, depending on the thickness df. the stock.

117.58

i i 117:59
Figure 13-8.-—Rabbet-jein_ed treads
- and risers. '
BALLSTER

- e ] N j

)
{
;
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H
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' 117.60:1

Figure 13-9,-~One method of joining
a baluster to the tread.

WINDOW' SASH

<A window frame is built to the dimensions

of the window, as given on the window schedule,
To prevent the sash from binding in the frame,
it is’ nécessary to apply a CLEARANCE AL-
LOWANCE when laying out the sash. Sash for
4 double~hung window is made 1/8 in. narrower
and 1/18 in. shorter than the finished opening
8ize; sash for wooden casements is made 1/8 in,

- narrower and 1/32 in. shorter thaf the ope

size. Wooden sash is usually made from 1 3/8-
in.-thick stock. )
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INSTALLING WINDOW SASH

Casement sash is hung in about the same

manner that a door 18 hung. -0

Double~hung sash consiats of an upper and
a lower sagh, each of which can be slid up and
down in a separate vertical runway. The upper
sash slides in the outer runway, the lower sash
in the inner runway. The inner side of the outer
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ranway is formed by the parting 8op, the outer .
smwmemm.mbyasnsmm
to the faces of the jambs. The outer side of the
inner runway is formed by the parting 805, the
mmw:mmm&o&mmma
the side jambs. All.this is shown in figures
13-10 and 13-11.

“he weight of a double-hung sash may be
-ca\mteMed by a couple of SASH WEIGHTS,
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Figure 13-10.:Parts of a double~hung window sash. ‘
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Figure 13~11.~Doubke-hung sash installed.

which hang in PULLEY PGCKETS oneither side

of the [rame, and which are connected to the

tops of the upper and lower sash by lengths of

- SASH CORD running up and over pulleys at the’

top of tne frame. SASH WEIGHTS HAVE BEEN

LARGELY REPLACED, HOWEVER, BY VARI-
OUS SPRING DEVICES WRICH LIE INSIDE
THE JAMBS AND DO NOT REQUIRE PULLEY

POCKE ™S, For sash cord the outer edges: of

the stiies must be grooved about one-third of
the way down from the top, and a hole must be
¢4t at the end of each groove to contain a knot'
uythe end of the cord. Forsome types of spring
b es the stiles are not grooved; other types
require a groove the full length of the stile.,
Steps in fitting and hanging double-hung sash
are as follows: - !

)

1. Try the upper sash in the¥frame for a fit;
if necessary, plane down the stiles to get a
clearance of 1/8 in.

2. Notch the ends of the meeting rails so the
rails will fit around the parting stop as-shown
in figure 13-12. The depth of the noteh 15 equal
to the thickness of the parting stop, plus 2 1,/16-
in, allowance for clearance. The width of the
notch is tite width of the parting stop, less the
depth of the parting stop groove, plus a 1,/16-in,
allowance for clearance.

3. Remove the parting stop from the jambs,
set the upper sash in its runway, and replace
the parting stop. Run the upper sash all the
way up and fasten it there with a nail tacked into
each of the side jambs. r

€
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Figure 13-12.~Notching meeting rails for/parting stop.

4. T-+ tne lower sash for a fit, planing down

tie stales as necessary,

5. Set the angle of the sill on the T-bevel by

Lning the handle of the bevel up with the parting
stop and the blade with the sm‘T Lay off this

angle on the bottom of the bottom! rail and bevel -

the bottom of the rail to the angle,

6. Set the lower sash in its runway, all the
way down, and measure the amount that the tops
of the meeting raiis are out of flush with each
other. This is the amount that must be planed

off the vottom rail to ensure that the meetrng -

rails wilt be exactly flush when the window is
closed. Plane down the bottom rail until the
meeting rails come flush.
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7. Remove the sash and the parting stop, and
install or attach the counterbalance for the upper
sash. Manufacturer’s instructions for installing
are usually included with SPRING BALANCES.
To attach a sash weight, first run the end of the
sash cord over the pulley into the sashweight
pocket. Place the weight in the pocket and bend
the cord to it with a round turn and two half-
hitches through the eye of the weight. Set the
sash in its runway, all the way down, and haul
down on the sash cord until the weight is up to
the pulley. Bring the cord against the stile, and
cut it off about 4 in, below the hole at the end of
the groove in the stile. This 4 in. is about the
amount required to tie a figure-of-eight knot to
set in the hole at the end of the groove.
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Figure 13-13 z—Wmdc:v stool layout. ' ‘_

Wher the counterbalances have all been pre-~
pared, set the upper sash in its runway, ail the
way up. and nail the parting stop into its groove
with 8~penny fimish nails spaced 12.in. O.C.

The side stop and the inside casings cannot
be installed until after the STOOL and APRON
have been installed. -Figure 13-13 shows the
general layout of a window Stool; whereas fig-
ure 13-14 snows the assembled window stool
and apron. . *

METAL’ WINDOWS . ‘

Either aluminum or steel windows will most
Likely be installed in a permanent type of build-
ing. Information on construction requirements
and pointers on installing windows are
given below., -

Regardless of the type window used, it
should be of the size, combination, and type in-
dicated or specified. Windows should be con-
structed to produce the r specified and
{o assure 2 neat appearance. Permanent joints
should be formed by weiding or by mechanical
fastenings, as specified for each type window,

L
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Joints snould be of sufficient streagth to main-
tain the structural value of members connecteaq,
Welded joints shouid be solid, have excess metal
removed, and be dressed smooth on exposed and

- eontact suriaces. The dressing should be done

S0 that no discoloration or roughness will show
after finishing. Joints formed with mechanical
fastenings should be closely fitted and made
permanently watertight., Frames and sash, in-
cluding ventilators, come assembled as a umt
with hardware unattached, -
~ Hardware should be of suitable design and
should have sufficient strength to periorm the
function for which it is used, It sheould be at-
tacheld securely to the windows with noncorro-
sheet metal
seraws spould ot ve ased. ‘Where {ixed screens
are specified. Cie hardwars should te especially
adagted (o permiatsausfaclory operaucm of ven-
tilators. S :
Make sure vou exercise care in handling
windows to avorwd dropping them. In addition,
store windows upright on pieces of lumber to

w keep them off the ground, and cover them thor-

oughly to protect them from the elements.

- Wind ~ws snmld be installed and adjusted by
experie .ced and “gualified Builders. Aluminum
%mdcws 11 concrete or masonry walls should
£o set 1: prapared opeaings. Unless indicated
rospec: .-ed ctherwise, ald ntﬁer windows shouid
Lo Buill-in as the work progresses,- or t.ey
should v installed withoul forcing intoprepared

-openings. Windows should be set at the proper
elevation, location, and reveal, They should be
sat plump. square, level, and in alignment.
They should also be araced, strutted, and staved
properly to prevent distortion and misalignment.
Ventilators and operaung parts should be pro-
tocted against accumulation of cement, lime, and
other building materials, oy keeping ventilators
t:ghtly closed and wired {astto the frame. Screws
or bolts in sill members, joints at mullions, ang
contacts of windows with sills, built-in fins, or
subfran.es should be bedded in mastic sealant of
atype recommended by the window manufacturer.
v/indows should be instalied in 2 manner that
will prevent entrance of water,

Ampie provision should he made for securmg
units to each pther, to masonry, or to other ad-
joining >r adjacent construction. Windows that
are to be installed indirect contact with masonry
must have head and jamb members designed to
enter :ato masonry not less than 7/16 inch.
- Where windows are set in prepared masonry
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openings, the necessary anchorage or fins should
be placed gsng progress of wall construction.
Anchors fastenings shouid be buiit o,
anchored, or boited to the jambs of openings,

and should be fastened securely to the windows

or frames and to the adjoining construction.
Unless indicated otherwise, anchors should be
spaced not more than 18 inches apart on jambs
and sills. Anchors - fastenings should have
sufficient strength to hoid the member firmly
in position, o
After windows have been installed and upon
completion of zlazing and painting, all ventila-
tors and hardware shotild be adjusted to operate
smoothly and =0 be weathertight when ventilators
are closed  and locked. Hardware and parts
should pe lubricated asnecessary., Adjustments
and tests should be as {ollows:

(a) Double-hung windows should have
valances adjusted to proper tension, and guides
waxed or lubricated. .

(b} Casements equipped with rotary op-
erators should be adjusted so that the top of the
ventilathr makes contact with the frame approxi-
mately-1/4 inch in advance of thg bottom.

{c) Casements equippea with {riction
ninges, or friction holders, should be adjusted

__to proper temsion.

#

{dY Proiected ‘sash should have arms or
slides Iubricated and adjusted to propertension.

‘e} Awniugy windows should have arms to
ventilators adjusted so that the bottom edge of
each ventilator makes continuous initial contact
with frames when closed. .

"(f) Where windows are weatherstripped.
the weatherstripping should make weathertight
coptact with {rames when ventilators are closed
and locked. The weatherstripping should not
cause binding of sash, or prevent closing and

. locking of the ventilator. .

After adjustment, all non-weatherstripped
steel and aluminum windows, except security
and commercial projected steel windows, should
comply' with prescnbed feeler gage tests. Win-
dows failing to comply with the tests should be
removed and replaced wich new windows, or
should be corrected and restored to approved
condition meeting the required tests. When
ventilators are closed and locked, the metal-
to-metal contacts between ventilators and their
frames shmzld conform to the fonowmg réquire-
ments:
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Whenever conducting the feeler gage test un
SIDE-HUNG VENTILATORS, the Builder should
remember that it should not be possible to freely
insert a steel f{eeler gage, 2 inches wide by
0.031 inch thick, at any point between the outside
contacts of ventilator and frame; nor to freely
insert a similar feeler gage. 0.020 in~h thick,
vetween more than 40 percent »f such contacts.

Remember that for PROJECTEL-OUT HOR-
LGONTAL VENTILATORS, it sho:ld ant be pos-
sible torreely insert a steel fveler gage, 2inches
wide by 0.031 ineh thick, be veen the top rail

¢ 115140 Tontacts, ar between the bottom and side.
raill o eqitaside contacts; nor to {reely insert a
simtias feeler cage, 0.020 inch thick, between.
" rore 1han 40 percent of such contacte. . -

Far PROJECTED-IN HORIZONTAL VENTI-
LATORS. it should not be possible to {reely in~
32Tt 4 steel leeler gage, 2 inches wide by 0.031
IACH thiCK. Detween the bottom rail outside con-
“ACtS. o1 cetween the top and side rail inside

ontacts; asr to freely insert a similar feeler

jage, .020 inch thick. between more than 40

@reert ap such contacts.,

LA G -

Glacing wood and metal sashes and doors
-ons1Sts of sash conditioning and placement of
siass.  Maintenance often involves only re- .
Hacen 2nt of o se, deteriorated, or missing
utty. When replacing glazing items in build-

'+ =5 &S ostructures. use the same tvpe mate-

\  JHEs 4. were used in the original work. Use
' 2pidc ment materials of improved quahity oniy
vhen justified by obvious inadequacy of the ma-
‘erials that have failed or by planned future
utilization of the building or structure.

Wou 1 sash may be glazed at the factoryoron
the jot In some instances it will reduce break-
| <18 ANC Labor costs to have glazing jore at the
.20 $ite after sasn :s fitted. When a large aum-
i ier of ~roik-Size Wwood sash are used. it is gen-~ - .

¢rally neaperto~aveglazing done atthe factory.
- Steei sash are generally furnished open and
<lazine 18 performed on the job. )

Cost of material varies with the size and
sind of glass and whether glass is bhedded in
Lutty ard face puttied, face puttied only. or set
- tath wood or metal beads,

U,

' TYPES OF GLASS

Single strength glass is approximately 1,10
lich thick and used for small areas, fever to
exceed 300 squareinches. Double strengthglass
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is approxir;xateiy .133 thick and is used where

high wind resistance is necessary. Window
glass comes in three grades, (AA) or superior
grade, (A) or very good, and (B) for general or

- utility grade.

Heavy sheet glass comes in various thick-~
nesses from 3,14 inch t0 1,4 inch and in sheet
sizes up to 78 inches x 120 inches. Sheet glass

is sometimes used’ for windows but is usually -

used for greenhouses, It :s slightly wavy and
may cause a slight distortion »f images’v-ewed
‘hrough it _ )

Plaie glass is manufactured 1n a concinuous
ritbon and cut into larze sheets. Plate rlass is
ground and polished for high quality. ¢ zomes
in thicknesses {rom 1. 8irch to 1 17%in~hes and
:S 25ually used for lare windnws, such as_store
iTonts. '

Tempered jlass i5 glass that has “een re-
heated to just below its melting point anci sud-

denly cocled by ~1l bath method.

3y cooling arainst metallic surface. Tem-~ _

Fered zlass cannat be cut or drilled after
tempering and must be ordered to exact size.
I wil wichstand heavy impacts and gredt pres-

sures but if *apped near edge, will disintegrate .
aato smatl preces, ' ‘

Heat strengthened glass 1s madé of oolished
plate or patterned glass and is renheated and
cunled to strengthen it,

It is'used in curtain wall design as spandrel
zlazing of multistoried buildines,

Patterned glass is & rlled Qat gliss wish
an impressioned design on one or bota sides,

Wire glass is a regular roiled flat glass
with either a hexagonal :wisted or a dtamond
shaped welded contipuoul wire mesh as pear as
possible in the centér ofithe sheet. The surface
may be either paxterneé. fidured or polished.

Heatabso: oing glass is usually heavy sheet
glass, 178 inch or 1,4 ingh thick, either a bluish
3r greenish color. has the ability to absorb the
infra-red rays from the sun. More than 35 per-
cent of the heat is vxcluded,

Insulating glass units jare comprised of two
or more sheets of glass %eparated by eitherd/16
inch, 1,4 inch, or 1 2 iiﬁh air space, These
urits are factors sealed and the captive air is
hydrated at atmospheric pressure. They are
made of either window glass or polished plate
glass. Spectal units may be obtained of varying
combinations of heat absorbing, laminated pate
terned or tempered glass, .

Clure reducing glass is available in doubdle
Strength, in’panes up to 60 inches x 80 inches,
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and 3,16 inch, 7,32 inch and 1,4 inch in panes
up to 72 inches x 120 inches in size, R is light
"gray in color, gives clear vision and is also
stightly heat absorpent. One-fourth inch giass
will exclude about 21 percent of the sun's heat
. Fays. _

Laminated giass is comprised of two ormore
sheets of glass withone or more layers of trans~
parent vinyl plastic sandwiched between the
glass. An adhesive applied with heat and prés-

. . sure cements the layers intooneunit. The elas-

ticity of the plastic cushions any blow against
the glass, preventing sharp pieces {rom flying.
There 1¢ also laminated glare reducing glass
where the pigment in the vinylplastic laminated
provides the glare control qualitv.

" SASH PREPARATION

Attach the sash to structure so it .will with-
stand fhe design load and to comply with the
specifications. Adjust, plumb and square the
sashto within 18 inch of nominal dimensions
" on shop drawings. Remove all rivet, screw.
~ bolt or nuil heads. welding fillets and other pro-
jections from specified clearances. Seal all
sash corners and fabrication intersections to
make the sash watertight. Primer paint all
sealing -urfaces of wood sash and carbon steel
sash. Use appropriate solvents to remove
grease, iacquers and other organic protecting
finishes {rom sealing surfaces of aluminum sash.

GLASS CUTTING

insof.; as possivle, glass shduld be purchased
ard stocxed in sizes that canjbe used without
cutting, lassof specialsizesis cut in the shop.
For glass sizes, measure all four sides of the
sash an.: deduct 1 18 to 1,8 inch in the light
size for irregularities in the sash. Minimum
equipme it required for glass cutting consists of
a table, 4 common wood or metal T-square, and
a glass cutter. The table should be about 4 feet
square, vith front and left-hand edges square.
Mark off the surface of the table vertically and
horizont lly in inches, A thincoating of turpen-
tine or Karosene on the glass line to be cut is
hel "al :n lubricating the action of the cutter
wheel. A sharp cutter must be carefully drawn
only ONCE along the line of the desired cut.
Additional strokes of the cutter may result in
breakage.

Check dimensions related to sash openings
to be sure that adequate clearances are main-
tamned or. all four sides of the perimeter. No

* -

attempt should be made to change the size of
heat strengthened, tempered or doubled glazed
ynits since any such effort will resuit in pare
manent dam
pe clean cut. Wipping to remove flares or to
reduce oversized Jdimensions of heat-absorbing
glass is not permitted.

PREPARATION BEFORE GLAZING

Old wood sash,
broken glass f{ragments and glazier's points.
Remove loose paint and putty by scraping. Wipe
the surface clean with cloth saturated in min-
eral spirits or turpentine, prime the putty runs,
and allow them to dry.

New wood sash., Remove dust, prime the
putty runs, and allow them to dry. All new wood
sash should be pressure treated for decay pro-
tection in accords.nce with Federal Specification
TT-W-571, )

Old metal sash. Remove loose paint or putty
by scraping. Use steel wool or sandpaper to
remove rust. Clean the surfaces thoroughly
with a cloth saturatcd in mineral spirits or
turpentine. "P..me bare metal and allow it to
drv thoroughly.

New metal sash., Wipe the sash thoroughly
with a cloth saturated in mineral spirits or
turpentine to remove dust, dirt, oil, or grease.
Remove rust with steel wool oi sandpaper. if
the sash is not already factory primed, prime
it with rust-inhibitive paint and allow it to dry
tnomugnly :

SETTING GLASS IN"WOOD
AND METAL SASH

Do not giaze or reglaze exterior sash when

the temperature is 40 degrees F or lower unless
absolutely necesSary. Sash and door members
must be thoroughly cieaned of dust with a brush
or, cloth dampened with turpentine or mineral
spirits. Lay a centinuous 1/6-inch-thick bed of
putty or compound in the putty run (fig. 13~15).
The glazed face can be recognized as the size
on which the glass was cut. If the glass has a
bowed surfare, it should be set with the concave

sidein. Wire glassis set with the twist vertical. -

Press the glass firmly intoplace so that the bed
putty will fill all irregularities.
When glazing wood sash, insert two gla.zier‘s

. points per side-for small lights and. about 8

3T

inches apart on all sides for large lights. When
glazing metal sash, use the wire ans or metal

glazing beads. -

All heat absorbing glass must |

Clean all putty runs of -

B .
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Figure 13-15. =Setting giass with glazier's points and putty.

i After the glass has been bedded, lay a con-.

tinuous bead of putty against the perimeter of
the glass-face putty run. Press the putty with a
putty lmife-or glazing tool with sufficient pres-

sure to ensure its compiete adhesiontothe glass -
. and sash, Finish with full, smooth, accurately: ",

formed bevels with clean cut miters. Trim up
the bed putty on the reverse side of the glass.

‘When glazing or reglazing interios sash and

transoms, “whether fixed or movable, and in-
terior doers, use wood or metal glazing beads.
Exteriordoors and hinged transoms should have
giass secured in place with inside wood or metal
glazing seads beddegd in putty, When setting
wire glass for security purposes, set wood or
metal g'azing beads, secured with screws, on

the side {acing the area to be protected. Wood

- sash’pitty shouid be painted as scon as it has

surface-hardened. Do not wait longer than
2 months after glazing. Metal sash, Type I,
elastic compound, should be painted immedi~
ately after a firm skin forms on the surface.
Depending on weather conditions, the time for
skinning over may be 2 to 10 days. Type II,
metal sash putty, can usually be painted within
2 weeks after placing. This putty should not be
painted before it has hardened because early
painting may retard the set.
Clean the glass on both sides after

A cloth moistened with mineral spirits will re-

moye putty stains, Ammonid, acid solutions, or
water containing caustic soaps must not be used.
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When scrapers are used, care should be exer-
cised to avoid breaking the paint seal at the

 and cuttiag giass creates a sericus

—~. FINISH FL G
Before any finish {looring is laid the rough
floor must be thoroughly cleaned. All plaster
droppings must be removed, all protruding naii-
heads driven flush, and all irregularities ulaned
down or otherwise smoothed. The rough floor
should then ve carefully inspected {or any lcose
~ boards or other imperfections, '

WOOD-STRI? FINISH FLOORING

Most wond-strip finish flooring -is SIDE-
MATCHED (tongue-and-grooved on the edges),
and some is END-MATCHED {tongue-and-
grooved on the ends) as well. Softwood flooring
comes in {ace widths ranging from 2 1/4 to Sin.
The most widelv used standard pattern of hard-
wood {looring has a face width of 2 1/4 in. Most
wood-s1rn {looring is recessedonthe lower f{ace
as shown in figures 13-18 and 13-17.

Wood subfloors are coversd with building
paper or with a layer of heavy felt before wood-

tions call for furring strips between the sub-
flooriny, and the finish flooring, the strips are
~ailed on top of the paperor felt. Furring strips
are laid at right angles to the line of the finish
floorin..; they are usually spaced 120r 16 in. O.C.
. Wood-strip flooring i laid at right angles to
the line of direction of the joists under the
largest room on the floor. The f{irst strip laid

(which is calied the STARTER strip) is.aid

. paralle! to and 5./8 in. away f{rom the outer
joist-end wall in the kKey room. This strip is
; placed with the side groove toward the wall, and
: {ace-natled down with nails placed where they
will be concealed by the SHOE MOLDING (mold-
ing placed in the angle between the baseboaxd
and the {loor) as shown in figure 13-16.
Subsequent strips are cut, fitted, and laid
ahead of the nailing, about 6 or 8 courses (con-
tinugus wall-to~wall strips) at a time. A 3-man
crew is convenient for wood~strip {looring, with
one maa cutting, the second {itting, and the third
nailing. The cutter cuts strips of random

-Appropriate gloves and gther

strlp finish flooring ts applied, If the specifica-

£

45.512
Figure 13-16.-Blind-nailing starter strip
of wood Iinish flooring.

~ " 45,510
Figure 13-17,~Toenailing wood-
strip flooring.

(various) lengths. The fitter lays out wall-to-
wall strips, taking care to stagger end-joints
it as uniform a manner as possible. The nailer
drives strips up hard against previously nailed
strips, using a piece of scrap fiooring for the
purpose, and then nails the strips down. .

" Courses which follow the starter course are
toenailed down as shown in figure 13-17. Nalls
should be driven into joists, and it is agood idea
to chalk-mark the lines of the joists on the

M
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building paper before the floor-laying is started.’

- For 25/32-in.-thick floortng use 8-penny cut
flooring nails; for 1/2«in.-thick flooring ase

~ G-penny wire casing nails; for 3/8ein.-thick
{looring use 4-penny wire casing nails. Drive
each nail down to the point where another blow
or two might cause the hammer to damage the
edge of the strip: then use a nail set to drive
the nail the rest of the way home. Best nailing
procedure 1S to stand on the strip, with toes in-

. +ling with the outer edge, and strike.the nail from

& stooping position which will bring the hammer

nead square against the nail.

Sanding ) - ‘ ‘

Power-operated sanding machines are the
most satisfactory means of preparing wood
floors ifor finishing. The operator should wear
an approved respirator or t mask while
sanding. Abrasive pape commonly called
sandpaper. is made witly paper of fabric backe
ing. Formachine use, a fabric-backedor fabric-
. Trinforc 2a paper backing is recommenced. The
o muineral cuiting agent glued to the face of the
paper nmay be flint (Federal Specification P~P~
135), guarnet (Federal Specification P-P-121,

waterproof), or silicon carbide {Fedéral Speci-
fication P-P-101, waterproof).” Cutting surfaces
are designatedclose coat (cutting grits covering
the entire face) or open coat (grits covering
. about half the tutting surface). Opencoat paper
’ is recommended ior sanding over materials,
Such as paint and varnish, that tend to clog
Spaces vetween the grits. Flint papers are made
in at least 12 grades: §/0 (very fine), 4/0, 3/0,
20,0 1/2,1,11/2, 2, 21/2, 3,31/2 (very
: coarse). Flint (sand)papers having glue binders
’ must not be stored where they will be subject to
oil, moisture, orextreme heat and cold. Brittle
paper canbe softened by dampening the bdcking.
The following table is a guide to sandpaper

.Selection for floor furnishing,

e
Grade Type Use
3.1/2 Open ! Preliminary _raughmg off of

" stubborn vamish, shetlac,
floor oil, wax, and deep
penetrating filler com-
pounds

|

Not to he‘md for cutting into
wood surfaces.

1

*Use

£

Used in place of No. 3 1/2 for

surfaces of less resistance;
' is preferred if it does the
required work,

' Prelimimary roughing off of
floor finishes such as shel=

. 1ac, wax, floor oils, alcohol

~ stains, and lacquered sur-

o faces, ¢

; Use as flollowup paper for

. - floors reughed off with No.
312,

2 'Close Use instead of No. 2 and No.
. 21/2 open coat where sur-
’ _ | face permits cutting without
gumming. Closed coat should
- i be usged in preference to
, . open coat whenever prac~
' ticable. .
11,2 Close . Use as a first paper on all new
. floors. SR

1 ' Open | Use as-a followup for No. 2
. ‘and No. 21/2 in all cases.

1 . ' Close' Use the same as No. 1 cpen
‘ | coat to provide a smooth
i f{loor finish.

AL o |
If'lz\é;glosef Use 2 final finish on most floor

1/0 & . Close  Use as a final finish on best
- 2/0 ' hardwood floor work.

3/0& ;Closef Use for finishing fine wood-
$/0 +  work, such as furniture, and
for rubbing down paint and

4 varnish finishes.

In exceptional cases, when old floor finishes °

cannot be removed by sanding.or scraping with
an abrasive, highly volatile liquids may be used. -
These liquids, as well- as those used in floor

finishing, indlude paint and varnish remover, °

varnish, liquid paint, and shellzc, which have
, flashpoints as lowas 40 degrees F. F

should be done only under “W superviston.

-
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;';z@mmms& that conforms to Federal ‘Speci-
*“lcation TT-S-176. ‘Spread or spray it along the
grain of the wood. After thé sealer has dried
. §completedy, buff the floor with a {loor -polishing
maching, using No.’ ! steelwool pads. 1f portions
of the floor look lustérless, dry, or dead after
the buffing, continue.dealing and polishing uatil
the floor surface has a uniform appearance.
Apply two thin coats of water emulsion wax that
conforms to Federdl Specification P-W-135.

such as scuffing and’ cigmtte%ums The tile
is {ow in maintenance cost. Tiles are available

in sizes of -4 by 4 inches, 9 by 9 inches, and

12 by 12 inches, in thicknesses of 1/8 and 3/16 |

inch. Tiles 9 hy ¢ inches 2re .most commonly
used in military construction.

- Vinyl tiles are ivaslable in two types vinyl
asbestos tile, Federal Specification’ L-T-345,
and flexible vinyl, Federal Specification L-F-
450.  Tiles arq available “in sizes of 68 by 5
inches,- 9 by 9 inches. and 12 by 12 inches. ard

“in mmhxésses of 1/8 and 3/33 inch. Vinviis

© alse available in S4~inch sheets. Viayl tile may .

Buff the wax after eacn a;:phcatien has thoroughly .

dried.

tz?ugx'r FLOORING. o
. . Xe -
Navy comstruction, wood-strip  flooring’

has been largely replaced by various types of
RESILIENT flporing, most of which is applied
in the form of §x%B~, 9 x;g-, or 12 x 12«in,
squares cdlled TILES. The types most fre-
quently used are ASPHA T VINYL, LINO-
LEUM, CORK, and RUBB

\&anufacmrers recommepd that wood sub-
flcors have aa underlayment for resilient floor-
ing, or that sheets of synthetic wood, such as

be laid on a céncrete floor in direct contact with
the ground only {f the slab is membrane-
‘waterprocfed. Vinyl tiles are durable and easy

to keep clean. Vinyl piastic flcorings have good -

- resistance to abrasion, are impervious to water,

and are outstancing in resistance to grease, mis
and alkalies.
Asphalt ahd vinyl tiles s&m:id be laid accord-

"ing tothe manufacturer's recommendations, with

or withoutlining felt as 3uitable for the applica-’
tion. Beforethetile is laid, the.floor area should

" be squared and the best method of laying the tile

piywooa i lemgpered hardooard, be nailed over

single subfloors. The subsugface must be care-
filly cleaned, smoothed, and inspected, and any
cracks wider than 178 in. or holes-larger than
1 4 in. must be filled. The subsurface is then
covered with a felt backuing, cemented down with
adhesiv:. The GQle is then laid on the felt. .

Aspralt. and vinyl tile is set in anasphalt tile
EMULSION, linoleum and cark tile in linoleum
cement, and rubber tile in 'watergroof rubber
cement. The. manufacturer's instructions on
proper methods of applying adhesive and laying
tile are provided and should be éarefully fol-
lowed. All floors subjected to excessive mois-

. and break dows the cement

ture should oe applied witha watemmot adhesive. .

ASPHALT AND VINYL 'I'ELES

Asphalt tile is ahlended composition of 3s-
phaltic and,/or resinous binders, asbestos fibers,
and inert fillers or pigments. Itcanbe installed

- satisfactorily over concrete floors in direct
© contact with the ground without the need to com-
pletely ‘vaterproof the concreté siab, It is Quiet
~and sale to walk on, durable, And resistant to
aommn from oot truffic and common abuses

\‘ \

determined, depending onthe shape of the room, -

location of fixed furnishings and equipment. ahd
doorways., Tile should always be laid f{rom the’
center of the room toward the wails so that
border widths can be adjugstedaccordingiy. Tiles
shouid be stored for 24 hoursbefore installation
in a room heated to at least 70 degrees. Cald
tiles may cause condensasxn on the underside

nd. Cement should
be spread at a uniform consistency ahead of the
work and allowed to dry to a tacky state before
tile is laid in it,

CERAMIC AND QUARRY FLOOR TILE

Ceramic floor tile is glazed or unglazed,
manufactured in small square, hexagonal, rec-
Yangular, and circular shapes about 1/4 inch
thick, and often arranged in mosaic patterns.
The pieces are us ally {actorv-assembied (face
side up) on paper sheets {n the required pattern,
laid on a mortar setting bed, pressed firmly on
the mortar, and tamped true and even with the
fintshed floor iine. Grout is then forced into the
joints, filling them completgly, and is finished

- flush and level with the floof line.

379

Quarry tile is asually unglazed and manu-
factured in square and rectangular shapes,
from 2 3/4 inches to 9 inches in width,

from 2 3/4 inches to 12 inches in length, and of

-y

L’;.- .
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varying thicknesses. Tiles are laid mwmmy
on a mortar setting bed with mmts about 1,2
iach wide.

In foeations such ga.ueys and fmd prepara-
tion. areas, where the floor is directly exposed
to the effects of torrosion agents, use acid= "

" resistamt joint ma:enaf %o i1l the _joiats. The

acid-resistant mortarsare proprietary products
and should be mixed in accordance with the

‘manufacturer's recommendations. They should

he fo-*apqsed of pewdered resin and lquid resin
cement and be resistant to the effects of oiis.

fats, greases, organic and inorgraie acids, salts,
aikalies, and mineral soivents.

DOQRS

Inside door irames are mnstrucxed in several
ways. The interior type is constructed like the
outside type except that no casing is used og in-
side door frames. Hinge blécks are nailed to
the inside wall finish, where the. hinges are to

pla..ed to provide a natling surface for the
hinge “luzh with the door. Both the outside ang
inside dopr ‘fraines may pe modxﬁed to swit a
;hmauc ccmditxcn.

Dp@ﬁ JAMBS

Door jambs (fig. 13-18)are the linings of the
framing of door openings.. Casings and stops
are n.:led to the door jambs asnd the door is -
hung (rom them.
3/4~inch stock and outside jambs of 1 3/8~inch
stock. The width of the stock will vary in ace
cerdance with the thickness of the walls. hiside

1ambs are built up with 3/8- by 1 3,8-inch stops ..

1ailed o the jamb, while outside jambs areusu-
aily rabbetdd out to receive the door, Jambs
are made and set in the following manner:
Recardless of{*how carefully rough openings
ire made, de sure to plumb the jambs and level
the heads, when jambs dre set.
’ Roughopenmgsamumaﬁy made 2 1/2 inches ‘
larger in width and height than the size of the
door.to be hung. For example, a 2-fopt 8~inch

Dy §-foot 8-inch door would need a rough open~ -

‘ng_ of 2 feet 10 1/2 inches by 6 feet 10.1/2
wnches. Thiseygtra space allows for the jambs,
the wedging, and ;he clearance space for the
doar to swing.:

Lev-i the floor across the opening to deter-
nine & 'y variation in {loor heights at the point
svhere he jambs rest on the flonr,

-
€
.

Inside jambs are made of ~ ”

"' Figure 13-18, --Door jamb and door trim,

_BUILDER § &2 °
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Now cut the head jamb with both ends square,
having allowed width of the door: plus the depth
of both dadoes and a fun 3,16 inch for door
clearance,

From the lower edge of the dado, measure a
distance equal to the height of the door plus the .
clearance wanted under it. Mark and cut square. .

On the opposite jamb do the same, only make '
additions or subtractions for the v&rianon inthe
floor, if any..

Now nail ‘the jambs and jamb heads together

with 8-penny common naiis ﬂxmugh the dado jnto.

Set the jamhs into thé opening and pia:e-gmall %
blocks under each jamb on the subfleor just asg



Chapter 13—INTERIOR FINISH ' T .

5 T

-, thick'as the finish'ficor willbe.” This is to allow
L. Jthe finish floor to go under. N

+ . Plumb the jambs and level the jamb head.
+ v Wedge the ‘sides with  shingles between the
jambs and the studs,.to align, and then nail se-
curely in place, T~ _
_  Take care not to wedge the jamb unevenly.

. > Use a straightedge 5 or 6 feet long inside the
jambs to help prevent uneven wedging.

" ‘Check jambs and head carefully, Qecause
jambs placed out of plemb will have a tendency
to swing the dodr opén or shut, depending on the

direction in which the jamb is oyt of plumb.
DOOR TRIM Yo ‘
Dodr trim material is nailed onto'the jambs
tc provide 2 finesh between the jambs and the
lastered wall, It is frequently called "casing"
(fig. 13+18). Sizes vary from 1,2 to 8/4 inches
in thickness, and frvx 231,/2 to 6 inches in
width, -Most trims hay 2 concave back, to fit over

+ "uneven plaster. In mitered work, care must be

- taken to maie all joints cleun, square, neat, ‘and

~well fitted. (If the trim is to be mitered at the

top corners. 2 miter box, miter square, hammer

 nail set ang block plane will bé needed.) Door

jnenings are cased up in the following manner:
Leave a2 margin of 1/4-ificn {rom the edge of

ti.e jamnp to the casing all around,

Cut "ae of the side casings square and even

at the boitom, wath the bottom of the jamb. N

. Cut e, rop or mitered end next, -allowihg

1 ‘4-iAct extra length for the margip at the top.

. Nai} the casing onto the jamb-and even with

" Nile 1/4-inch margiy lifle, starting at the top and

worktng toward the battom. - - ‘

. Use i-penny finish nails along the jamb side,

. aad 6-penny or 8-penny case nails along the -

¢ oiter ec;e of the casings. - . . ,

The nails along the omter edge will need'to
ba long enough to go.through the casing and
piastertind into the studs, '

Set all nailheads about 1/8 inch below the
surface of the wood with a nail set. .

Now apply the casing for the‘other side and
th.en the head casing. ' o '

t
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' FITTIN : A DOOR
‘ 1 arnumber ofdoors areto be fitted and hung;
a DOOR JACK like the one shown in figure 13-19
.snould 1 ¢ constructed, to hold doqrs upright for
the planing of edges and the installation of HARD~ »
WARE hinges, locks, kno$s, and other metal
fittings »n a door or windaw). -

y

the stiles and the cbrresponding jambs accord-" .
carefully measure the beight of the -

" . . ‘ -7 ¥
'NOTE: The edge 5f the door can be beveled . *

to prevent binding ahd to give a tighter fit.

“The first step in fitting a_ddor is to deter-’

mine from’ the floor plan 15 the hinge

je, and to mark both

mﬁgh& opening ON ‘BOTH SIDE JAMFS and
the width ,of+the opening AT BOTE T(: :ND
BOTTOM. The finished opening should i.. _er-
fectly rectangular; but IT MAY NOT BE. Your

. job now is to fit the door accurately to the open~

ing, regardless of the shape of the opening. .
A well-fitted door, when hung, should con-

" form to the shape of the finished opening, §ess

"a clearance allowance of 3/18 in, at the sides
and on top. For an interidbr dqor without siil
or threshoid there should be abottom clearance

 above the finisned floor of from 3/8 to 1/2 in.

This clearance is required to ensure that the
‘door will swing clear of carpeting; if the car-
peting is to be extra-thick, the bortom clearance
will have to be greater than 1/2 in. For a door
with a sill and no threshold, the bottom clear-
ance should be 1,16 in. abeve the siil. For a
door with a threshold,  tke bottom clearance
should be 1/16 above the threshold. The sill
and threshpld, if any, should be set in glace
before the door is hung.

“Lay off the measured dimensions of the
finished opening, less allowances, on the door.
Check the door jambs. for trueness, and.if you
find any ' irregularities, transfer them to the
door lines. Place the door in the jack and plane
the edges to the lines, setting the door in the
opening £re\quenuy to check the fit: ‘

[ .

HANGING A DOOR

w  You will be éegng mainly with doors

equipped with SIDE hinges (hinges located on
the edges of one stile or the other). There are
various types of side hinges, but yours-will be
‘mostly LOOSE~PIN BUTT MORTISE hinges like
the one' shown in figure 13-20. A loose-pin butt
~hj consists of two . LEAVES,
oted on a PIN which is called a LOOSE PIN
because it can be removed by.simple extrac-
tion. The hinge is called a MORTISE hinge be-
cause the leaves are MORTISED into gains cut

in the-hinge stile of the door and the hinge jamb -

of the door frame, '
The first step in hanging a doar is td iay out

. the locations of the hinges on the hinge stile and
,the hinge jamb, .Set the door in the frame, and

_1‘133%1__ | o ..‘;
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000 whoE M- 1o and the head jamb, and force the top rail up
TN T e T against the najl with the wedge marked 3 in the ;
. | yormes f AT i figure. Since a 4-penny finish nail a diam~ o
TN canw e : eter of 116 in. (which is the standard top »
T N e : . clearance for a door), the door is mow at the
H ) =) ' ) o 'I correct height, * . ’ ‘ .
f —J b Q ExteTior doors usually ha‘gahmges, interior F]
. L pamee sf . deors, as a rule, only 2. The vertical distance
A : ) between the top of-the door and the top of the
[ 3 t'—* S | ;3 top hinge, and bétween the top of the finish ficor
o f__{. P I and the bottorg of the bottom hinge, may be
datace | Dl e T*g specified. If lnot, the distances cystomarily
ot {7 sTAt e 1. used are those shown in figure 13-2:. The
b——t r— (o e e i -~ middle hinge, if there is one, is usually 'ccated
X e | 1 s I midway between the other two. _
¥ ST di s The Size of a loose~pin butt mortise hinge is
- | N z . designated by the length (height) and by the com-
~ h T N . bined width of the leaves in inches (height is
f I i o | (| |+ always given firs}). The width varies with the '
‘ : A A . .requirements of setback, clearance, door thick~
[ 0t et 8 NG ] ‘. ness, etc., and is calculated individually for each
. i ' S .| doop. Dgors11/8to13/8in. thick and up to,
) - ) ' ' 32~in. wide take a 3 1/2-in, hinge. ‘Doors 1 1/§§ ‘
e T . ' 117.69 to 1 3/84n, thickand from 32 to 37-in. wide
' % Figure 13-20. ~Loose-~pin- butt - ~ & 4-in, hinge. Doors more than 13/8 i, but .
AN .. mortise hinge, © 7~ Tot'more thas 1 7/8 in. thick and up to 32-tn, .
. ) o - take 2 4 1/2 in. hinge; if more than 32 Jyt :
] -/ force the hinge stile against the hinge jamb with .not’ more than 37-in. ‘wide they take a S-m.;} .
s .th? wedge ‘marked A in figure 13-21, men&: hinge;if from 37 to 43-in. wide they take a Sein.
sert a 4- enny finish nail between the top EXTRA HEAVY hinge. Doors thicker than 1 7/8 y L
’ ‘. - g - 382 . * C
. - - . - g O:?

. - - - 256 0




the lock jamb too larke,- ﬂxe gains are too (ieep..v
“ This can be corrected by shimming up theleaves

+
S AT
':Ja.Ji;l,f:*I:,u!-.|.;.‘-.é T PRIt LN

with strips of cardhoard placed in the gains. |
MTALI&@ A CYLINDER LOCK- r ) __
“The parts of an ordinary cylindexr LOCK for
a door are shown in figure 13-22. The proces. o
dnrﬁio?instﬂnngamkei‘ms type is. as - . %
ft)nows' . .“ , ) . ' . ﬁ»
Open the door' to a convenient workiag bosb-
tion and check it in place with wedges under the  ¢© |
bottom near the outer edge.’~ - e . CT
' Measure up 36 in. {rom the floor (the us
Jmob height), and square a line across the face
and edge of the lock stile,» = &
©3 | PN | .Use the template that is usually sugpliéd” :
o T -' s with cylinder lock; place the template on thq oo
IR . S . face of the door (at proper Aeight and alignment - b
D t Do S TR with layout lines) and mark dhe centers of noles’
R ' s+ 1+ wa tobedrilled. (See fig. 13-23. '
e A . Drill the holes th _the facosdf the door :
T s o dnd, then the one thro edge to receive the - .+~
A e S latch bolt. It should’be slightly deeper thanthe =/ ., "~
R * . dength of the boit. o e
i , - Cut a gain for the lajch-bolt- mounting plate, T
urwo aﬁdw inthtee - ‘:inie:teri kn bp" |
oy 1291 1.4 ' ' rior an or Knobs. . o
- Figure 19°21.=Layirg out hinge _ Find the position of the strike plate and - '
j o ~ ‘ - stall it in the jamb. g :
}f ) " . . i , , " R o . n
13 and upigp 43-in, wide take a5-in. extra heavy . - ‘ .
hinge. DAors thicker than ! 7/8in. and wider  / 7 b
than 43-in. take a 6-in. extra heavy hinge. P \w,n@f * . ) . %
Place the door in the door jacik and lay off W -~ musf{ 0 5000 HacarESS £ o -
the outlines of the gains on the edge.of the hinge > 5 R '
_ stile, using a hinge leaf as a marker. The  meseo wur 7j mPr ,'—7‘3';:;1:'3:3;:_:#};
STILE HINGE SETBACK (shown in fig. 13-20) . J0L0840cK 4 {Z’L &) Irincer S
‘should ve not, less than 1/8-in, and is usually BoR 193 J N . ’
made, about 1/4-in. Lay out gains of exactly the ' ‘ SOLT ATTACHES - ’
same size on the hinge jamb, and then chisel ' O EiTHER SIOE &
'cu:g: saigs §o£ depth exactly equal to the. . : 133.163-
" thickness of-a leaf.. : - ; -
Separate the leaves on the hinges by extract- Figure ig:zz.-.-Paxts of a. cylinder Iackf .
. ing the loose pins./and screw the leaves into the o, : . )
* gains, taking care to ensure that the loose pin . - XNTERSQRM v S .
will be up When the door is hung in place. Hang = i ’ . A
the door in place, insert the loose pins, and : . The casing around the ddors and windows, v
check the clearances at the side jambs. If the the baseboard with its base moid and sboe mold, =~ .
clearance along the linge jamb is too large the pjcture mold, chair rail, cornice mold, and -
(more than lx'l_ﬁf-.in.) and that along ‘the lock panef moid are the various trim members used °
« jamb too small’ (less than 1/18), remove the  in finishing the interior of § §Ag. ' L
door, remove the hinge leaves {rom the gains, ~ Varioustypes of wood can be useg for interior ' T
and slightly deepen the gains. If the clearance trim, such as birchy. oak, mahogany, “walnut,
- along the'hinge jamb is too-small and that along  white and yellow ﬁn;, other available woods. -
- 388 : ! ‘ . { " ) -
\}\'- q ‘ ~
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BASEBOA‘E_{DS

Atrim member callfd a BASEBOARD is usu~
aly inscalled on the line aldng which the walls
join the floors. Baseboard is nailed to the
studs with two 6~-penny finish nails at each stud

rossing. The first step in installing baseboard,
therefore, is *q loc all, the studs in the wall
dnd mask the locations on the floor with light
pf}:cu mAirks , ' :

Baseé‘oar:{ is miteryjoined at outside corners
a d butt” joined at m%g;s:rs. Where hase-
boards cannot be miter-joi
corners, they shouid be ¢
at corner baseboard locations may not be per-
fectly vertical, ihside and outside .corners
should be joined a%‘ follows: .

. Td bute-join a piece of baseboard to another’
plece aiready in place at an inside corner, set
the piece 1o be joined in position on the floor, .

- bring the end against or near the fice of the

otierpi. -e, and take off the line of the face with

a 2orii. as shewn in figure 13-24. Use the

: LY

= Since the walls

o [ .
. 384

{
R

or butt-foined at

: : s
) - BUILDER 3 & 2 "
- ) =
DRILL TEMPLATE : T ,
. o — 2" - —
© P REMOVE w000 | %
- BETWEEN 1" % | -
S\ MOLESWITH CHISEL. - _
N\ ;f - é § L% - _,_,
| - 2 :
§ - § - .2 ;
= | - & 1 4 :
i N - . i
31 -
E Sy -
3 § ' _t, ! g_ bo ”
2 A A ' L
\ ~  Fceswe, z | g S 3 7
\ /  ONE " HOLE MAY BE = ‘2 _
N\ /" . DRU.LED NSTEAD OF 3! " .
N PR TWO 1 HOLES o | ;
‘-T-‘ ) S S 3 - .\’ ¢ =
CAUTION! oo : o - -~ s
- SCATE ALL MOLES CORRECTLY. DRILL ALL HOLES STRAIGHT b
HALF WAY FROM EACH SIDE OF DOOR, e
r . , 133.162. ‘
Figure 13~23,~One type of template, e l
: ‘ ‘ _ ‘ S A v Oy
A cicse-grm_wm should be used when _the .o ' .
trim is to be painted. However, harder woods . S
ree from pitch will provide a better paint sur- - -
{uce, - . ' BASESCARD N MLACE 5 - BasgeOamo’to 7

U 117.62
Figure 13-24,~Butt-joining baseboard

at an ins{de corner. ' e

* e

same procedure when bu of baseboard (—
against the side casings otcod , ’
.. For miter-joining at an outside rorne-, pro-

as shown in figure 13-25, _First sed 2

238
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re 13-25 --Mxterc;oxmng bageboard ™
:m outside corner.

"i’ €

‘WI{ER P!ECE of baseneém:i accoss the wau

m AAL 44 E

; corner, as shown in the left-hand view and mark

the, nmr ﬂc\:.g' the edge of tpﬂe piece. Then set
the piece to be miterkd in place, and ma:k the
point wnere the wall corner ismtersects’ the top
edge ana’the pdint where the mark on the {lcor

intersects the bottom edge: Lay 45degree lines -

across the edge'from thase pointd (for a 9C-
<egree corngr), connect these lineg \With a- line
ACTOEs e iace, and miter to me lines as in-

Aﬂxcmtas

The une a.lang which the hasebem joins the
floor .5 usually covered by 3 strip of quarter-
round raclding called aSHOE molding. The shoe

.o}.dmg,, snould seMatied to the floor, as ‘shown
12-16. and nct to the baseboard, 1f'it

- happen
thebo&pmoftheskmemel&ngmd the floor '

taaettie aspacewinappeubetmen

‘the wall near the ceiling; Rowever, at times 7ou

. may prefer to lower it to 12 or 16 inches telow

the ceiling. - CORNICE: MOLD is usually a large .
cove mold fitted and nailed aghinst both the wall
and ceiling. The cornice mold of @ room is

somefimes ornamentil and made up of several
members. The“CHAIR RAIL may be placed at
various heights on the wall, ustally ;arsund 48

inches up irom’the iloor” The chiair. rall cai,be
used to fasten fixtures, The PANEL MOLD is
used to divide wall Spaces into panels; this
mold may be used horizontalor vertieal. SHELF
CLRATS make removalfof shelves easier and .
they are very convenient for closets.

CASINGS and 8TOPS for doors’and windows
as well as STOOLS antt APRONS, usually. céme
in ramgh lengths. w&mnthAshappens,xtisa

© good plan to assort, seléct, and place the various

’15 nalied tothe aa.:,eboard and"fhe {leor Bhould -

ar_ <§ . . - .- .
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membegs af each opening. 'When they come in .,
random I s, cut them to th;,foui.n lengths,
and then assort them.. Most base members and

.Other moldings cgme random lengths. _Re- -

_member that the lengest pieces should be re-
" sefved for the longest distances to be trimmed

to avead unsightly patchihg and piécmg of trim :
7 .
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